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it’s mainly a matter of TIMING! 


When you replace a machine at the RIGHT TIME, 
it's the most profitable investment you can make 








Wear is the retirement age of a ma- prove the profit picture, now is the tin 

chine tool? Unfortunately. there's only to take a good look at your repl 

one answel “Tt depe nds.” And it ce schedule. [f the 

pe nds on so many things that there’s a mentinanew! 

temptation to by-pass the precise com- return thar 

putations and use some general approx- can make, 

imations of rule-of-thumb estimates Heald enginee! ine well experi 
The temptation cat he costly kor it making obsolescence studies \ 

there's only one right time to replace a their specialized Know-how i this fie 

machine. A time when produc thon Cost. is available to you at any time to he 

pay off time and carrving charges will you save money by a properly timed 1 

result in the minimum net investment placement program, Similar studies | 

for your company. Too early is as bad Heald engineers have pointed the Was 

as too late. Either way. you lose money many important cost 


tL savings 
If you are looking 





Old Machine New Machine 


YOU pay for obsolescence. Replacement pays for itself! 





tHe MEALD macnine company HEALD 


Subsidiary of The Cincinnati Milling Machine Co 
Worcester 6, Massachusetts 
Chicago ° Cleveland ° Dayton , Detroit 














ga gas, 


TASS 


nAaA 
U 


& 


s 


September 1958 


Tool Engineering for the Space Age By T. W. Black 
New machining, weldings, metal forming and assembly metho 
tate the production of high-speed aircraft and missiles 


Egg-Crate Inspection System Cuts Rejects By William R. Baker 
When machine operators inspect parts o litions 
leading to rejects can be quickly corrected 


Erector Set Tooling for Lower Missile Costs By T. F. Vajda 
Tools and fixtures made from standard kit « Or re sigr 
and construction time in short-run productior 


Ultrasonic Welding Comes of Age By J. Byron Jones and W. C. Potthoff 
A new process makes it possible to join thick-to-thin sections. dissimilar x 
metals and thin foils without heating. Applications are numerous 


Precision Forgings Minimize Machining By Alfred G. Jones 
Development of methods for producing accurately shaped forms has 
resulted in major cost savings in jet engine and airirame manulacture 


Brazing Honeycomb Sandwich By Frank J. Filippi 
Controlled-atmosphere and vacuum brazing have made it feasible to 
join high-temperature materials without corrosion 


Gadgets gia Bose 
Plugging pressure pin holes, drill bushing storage, 
scribing, tri-sine bar for checking squareness. 
Determining Machine Loading for the Job Shop ; By John E. Epprecht 
Punched card system for calculating machine loads makes sure that 
machine capacities are fully utilized. Accounting equipment 
Plating Without Electricity. . 
Electroless nickel process is simple and gives superior coatings. Recent 
research has shown how to increase deposition rates 


Hot Upsetting Produces Stronger Joints By D. C. Wherren 
Staking can be accomplished on standard resistance welders. Heated 
metal is readily formed, eliminating distortion problems. 


Gun Drilling Feeds, Speeds and Coolants (Reference Sheet) 
New application data makes it possible to quickly determine the be 
operating conditions for this versatile hole-cutting process 


ASTE NEWS FEATURES 
Semiannual Meeting and Tool Show Highlights 


Preview of Western Tool Show—products, exhibitors, floor plan 


President's Editorial 
Designed for Production 
Field Notes 

Good Reading 

Letter from the Editor — 
Men at work ~~ a 


THIS MONTH'S COVER 


Progress in Production 
g s Ar American = satellite in 


symbolizes the thousands 
Tech Digests engineering problems that 
Technical Shorts countered at the beginning of the 
Space Age. New materials and new 


Readers’ Viewpoints 


Tool Engineering in Europe ; 
Too! Work processing methods developed for 
cols at or supersonic aircraft, missile and 


Tools of Today—New Products rocket work are discussed in the 


Trade Literature 209 article beginning on page 73. 
Who's Meeting and Where 207 


THe Toot ENGINEER is regularly indexed in the Engineering Index Service and Industrial Arts Index. 





Here are three new high-precision PRODUCTION MACHINES 
to give you 


® more production 

® more accurate work 
e finer finish, and 

® lower cost 


(Top) WADE 94 Utility Lathe (Middle) WADE 94 Finishing Lathe (Bottom) WADE 94 Electric Clutch Hand Turret Lathe 


Ask for literature that describes the many amazing new features. 


THE WADE TOOL CO. 


57 RIVER STREET, WALTHAM 54, MASS. 
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Stimulating Industrial Growth 


Progress in machine tool design has never been greater. 
Unfortunately. in many plants productivity is limited by 
equipment that is, in a sense, obsolete. Even though existing 
machines may function satisfactorily. there are modern ma- 
chines that will do the job faster. more accurately, more 


conomically. 


The gap between production by yesterday's methods and 
production by today’s methods represents an economic loss 
to the companies concerned. It also represents a major loss 


of American production pole tial. 


There is no ready solution to this problem. However. the 
Federal Government can do much to provide an economic 
climate that is favorable to the growth of industrial produc- 
tivity 

Probably the most effective step that could be taken is to 
provide new and more realistic depreciation allowances, per- 
mitting write-off periods of seven to LO years, rather than the 


15. 20 or 25-year periods that have been past practice. 


[This is the recommendation of the National Machine Tool 
Builder’s Association. It has been endorsed by dozens of 


ther groups in industry 


Realistic depreciation policies will permit realistic planning 
by management and will accelerate the introduction of 
modern machines. As added benefits. they will stimulate the 
continued growth of the machine tool and durable industrial 
equipment industries. Far from causing any loss in tax 
revenue, the expansion of business would actually create new 
revenue 

Any measure that results in greater productivity benefits 
everybody in the country producers of machine tools, pro- 
ducers of consumer goods. and consumers. In Canada and 
Western Europe this fact is recognized. W rite-off periods 


range trom five to ten vears. 


Governments of other countries have chosen to stimulate 


industrial growth. Why aren't we doing it here? 


) heedore LI Clade 


SENIOR ASSOCIATE EDITOR 





THREADWELL 





GRIND-A-MATIC 


provides jig grinder performance at drill press prices 


The new Grind-A-Matic is an air turbine grinding 
head which can be mounted either vertically or 
horizontally on almost any machine tool. 

Its versatile application and high precision per- 
formance allow Grind-A-Matic to perform grinding 
operations normally done on an expensive jig 
grinder. Mounted the same as any standard tool, 
it becomes a close tolerance grinder for such work 
as internal grinding of tools, dies and fixtures. 


Fine radial adjustment from “0” to .070” 
while the spindle is rotating. 

Uninterrupted precision grinding 

Coarse adjustment from “O” through 1%" 

Spindle speeds from 50 to 75,000 RPM 

Standard range from Ye" to 22" holes 

Adapted to include holes up to 512” 


Sealed air turbine and spindle bearings 


Write today for complete information on this versatile grinding head 


THREADWELL TAP & DIE COMPANY Greenfield, Mass., U.S.A. ie” 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-4 
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Tool Room and Production Lathe 





Tupinite Control of Speed and eed 


Variable Speed Drive Variable Feed Drive 
for for Carriage 
Headstock Spindle and Cross Slide 











RIGIDLY BUILT TO TAKE ADVANTAGE OF 


CARBIDE CUTTING TOOLS AT HIGH SPEEDS. : : 
Both drives are independent and 


infinitely variable to secure every 
possible combination of speeds and feeds. 


Write HARDINGE for Bulletin HLV 
HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
OFFICES IN PRINCIPAL CITIES. Export Oftice: 269 Latayerte Street, New York, N. Y. 
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SSBORS QHM0MMEE: 


a new concept in power brushing tools 


OSpOR® 


Fi 


DEBURRING EDGES OF HOLES 
on surface of tube sheet is done faster... more 
thoroughly with Osborn TY Cup Brush on 
Osborn’s Brushamatics 51-1L Machine 


FOR FURTHER 


How TY. BRUSHES 
will significantly cut 





your finishing costs 


Designed for jobs beyond the reach of standard 
wire power brushes, Osborn TY® Tool Brushes 
are literally a new concept in finishing tools. 

Where rotary files, abrasive stones or belts, 
tumbling and shot blasting equipment have 
been used—TY Brushing Methods now do 
many of these jobs better . . . at significantly 
less cost. 

These exclusive TY Brush advantages have 
been proved through extensive field tests— 

e Maximum of work efficiency with mini- 

mum of pressure 

e Greatly increased brushing action strength 

@ Positive control over area of brush contact 

e Complete uniformity of finish 

e Exceptionally long brushing tool life 

Osborn TY Brushes will give you a higher 
rate of output... better product quality...lower 
end-of-service cost. Write or call us today for 
full information. No obligation, of course. The 
Osborn Manufacturing Company, Dept. K-50, 
Cleveland 14, Ohio. 


Osho Brus 


BRUSHING MACHINES « BRUSHING METHODS « POWER, 
PAINT AND MAINTENANCE BRUSHES « FOUNDRY 
PRODUCTION MACHINERY 


BLENDING GEAR TOOTH EDGES WIRE STRIPPING is /as/, uniform, lou 
and deburring in a single precision operation cost with Osborn TY Insulation-Stripping 
is done with Osborn TY Monitors Brush run- Brushes that fit standard wire stripping ma 
ning at 50 rpmon Brushamatics 3A Machine chine ui L ! 


as dual-stripper shown 


INFORMATION, USE READER SERVICE CARD; INDICATE A-9-6 The Tool Engineer 





Let “Broaching Headquarters” REBUILD and/or 
RE-TOOL you BROACHING MACHINES 





offers you 


56 years of valuable experience 


in building broaching equipment exclusively. This is a sound 
background, more than is available anywhere else! With the 
engineering know-how, and our skilled mechanics, we can 


be responsible for the complete rebuilding and re-tooling job. 


Don’t shop around for price. It may actually cost you more in 
the end in inferior work, and possible failure of your broach- 


ing operation. 


The Lapointe full guarantee applies to each rebuilt Lapointe 
machine and fixture. Get our estimate for rebuilding or re- 


tooling any of your broaching equipment. 


THE LAPOINTE MACHINE TOOL COMPANY 


HUDSON, MASSACHUSETTS + U.S.A. In England: Wotford, Hertfordshire L Dp | TE 


known to be the best’in 


BROACHING 





THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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Report from AMF...Leading Manufacturer of Automatic Pinspotters: 


ALMCO Barrel Finishing 
Solves $37,000 Problem 


By Improving Finish 


On Track Mechanism 


HERE’S HOW ALMCO BARREL FINISHING saves American 
Machine & Foundry Co. $37,000 a year on an intricate 
product — an automatic pinspotting machine! 

The unit for setting 
bowling tenpins— had developed an isolated problem 
spot: A nylon gear which meshed with the teeth of the 
distributor track was rubbing against microscopic rough 


pinspotter —a_ fully-automatic 


spots and surface irregularities. This caused the gear to 
wear at a faster-than-normal rate. 
IMPROVING THE TRACK FINISH 
quired about 70 


usual 
for each track. Cooperation 
between AMF and Almco engineers, however, resulted 
in a special “fixture” to hold 29 track units in an Almco 
Model DBF-800-48-1 barrel finishing machine 


by methods re 


minutes 


Sample parts processing is conducted in this modern Almco test lab 
Simply write on letterhead to request arrangements or send parts 
direct to Almco at Albert Lec, 
required 


Minnesota. Enclose specifications 


FOR FURTHER INFORMATION, 


USE READER 


At American Machine & Foundry’s Buffalo plant, 
Almco barrel finishing equipment imparts a fine 
microinch finish to distributor tracks used in bowl 
ing’s automatic pinspotter 


Tracks now attain a 32 microinch finish at a time rate 
of 10 minutes each. Costs were cut $37,000 annually, 
and the complete Almco installation actually paid for 
itself in less than five months! 

Do you have a finishing problem on large parts? Or 
do you have smaller parts that must be accurately de 
burred and polished? In either case, find out what Almco 
barrel finishing can do for you 
ALMCO’S TECHNICAL STAFF will examine your product 
You'll get a de 
No obligation, of 
Send in your sample parts with specification 
requirements. Your Almco sales engineer can make the 


arrangements, if you wish 


er shag j 
— 


parts and provide sample processing 
tailed report with recommendations 
course 


Send for Free 

Barrel Finishing Handbook 

52 pages of case history facts and 
descriptions of barrel finishing processes. 
Detailed cost charts on finishing of typical 
parts. Send for your free copy today. 


ALMCO 


QUEEN PRODUCTS, INC 
189 Marshall Street * Albert Lea, Minnesota 
Subsidiary of KING-SEELEY Corporation 
Sales and Engineering Offices in Chicago, Detroit 
Los Angeles, Newark, New Haven and Philadelphia 
IN ENGLAND: Almco Division of Great Britain 
Ltd., Bury Mead Works, Hitchins 


ae 


Herts, England 


SERVICE CARD; INDICATE A-9-8 The Tool Engineer 








POPE enunicars and builds” 
20,000 


motorized and Belt Driven 


SPINDLES 


one of which may be just the one to 
LOWER YOUR PRODUCTION COST 


Here are only a few representative Pope Precision Spindles: 


——>_ 


FOR SURFACE GRINDING 
POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings of enormous capacity 
for superior performance and long 
life, plus separate thrust bearings 
for no endwise movement of the 
shaft. 


FOR HEAVY DUTY MILLING 
AND GRINDING 
POPE % to 100 HP Direct 
Motorized Spindles 
Operate in any position 

flanged or tapered 
noses equipped 
with super- precision, 
double-row roller 
bearings and preloaded 
ball thrust bearings. 
Top quality perform- 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling. 


FOR TOOL AND CUTTER 
GRINDING 
POPE Super- 
Precision 1 HP, 
3600 RPM 
Motorized 

Tool and 

Cutter Grinder 
Clearance Angle 
Swivelling Heads 
provide angular adjustment in a 
vertical plane. They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 
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FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 

POPE Heavy Duty Boring Spindles 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor- 
ized, in a wide range, of horse- 
powers and speeds. 





FOR INTERNAL GRINDING 
POPE Precision Internal Grinding 
Spindles have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in- 
creased production. Wheel life is 
increased, too. For Bryant, Cincin- 
nati, Excello, Heald, Landis and 
Norton Grinders. 





FOR HIGH CYCLE 

GRINDING AND MILLING 
POPE Super-Precision, High 
Frequency, Heavy Duty 
Spindles are 

available for 

speeds up to 

100,000 RPM. 

They are 

unequalled for 

low cost maintenance, 

long life, trouble-free operation 
and rugged ability to cut metal fast. 


Send us your specifications and get prompt quotations on the one best Spindle for 


you out of the 20,000 different Precision Spindles that bear the name ‘‘POPE.”’ 


No. 116 





© ENGINEERS AND BUILDS STANDARD AND SPECIAL 
PRECISION ANTI-FRICTION BEARING SPINDLES 
FOR EVERY PURPOSE 
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OTomigazit 
Fastest- MA 


Changing 
Toolholder 


Spring-loaded pin 
lifts and holds 
three-position chip 
breaker against 
clamp. 





 “Autolift”, Triple-Purpose 
Low Cost Chip Breaker 


Same Wrench ’ u 
Operates Screw Loosen, change, tighten... and you’re back in production. It’s 
From Top Or as quick and easy as that with Coromant T-Max... newest, 


— — , fastest throwaway-type, carbide toolholder on the market. 
ime on Multi-too oan Sia ° , 
Set Ups Only T-Max enables you to change either or both the carbide 


cutting edge and depth of cut without removing or replacing 
chip breaker. 

When set screw is loosened, a spring-loaded pin automatically 
lifts and holds chip breaker against clamp —lets you change or 
index insert with no waste motion. When changing cut, a push 
with the wrench clicks the solid carbide chip breaker into desired 

NEW COROMANT oe ; . en aay 
INSERT position for light, medium or heayy cut. 


DISPENSER @ Precision-made recess seats insert accurately—insyres machining precision. 
Handy, spring- @ No protruding parts—two or more holders easily clamped together. 
action dispenser @ Shank of heat treated alloy steel, HRC 50, guards against damage. Special 

automatically SR treated, anti-rust finish. 

puts o new 
insert at user's 
fingertips. 
Calibrated slot 
shows remain- 
ing inserts. 





Precision cast, alloy steel clamp is streamlined for free chip flow. 
Low cost chip breaker cuts replacement expense. 


Loromant Division SANDVIK STEEL, INC. 


SEND FOR NEW, 1702 Nevins Road * Fair lawn, N. J 

FREE BOOKLET _ Tel. SWarthmore 7-6200—In'N. Y. C. Algonquin 5-2200 

Covering various T-Max CLEVELAND @ DETROIT © CHICAGO @ LOS ANGELES 

Styles and other data... 

or contact your nearest SANDVIK CANADIAN LTD 0 Drawer 1330, Station 0, Montreal 9, P.O. 

Coromant office or 

distributor for o T-Max FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 
Semapemeation today Patent Applied For 


VISIT OUR BOOTH NO. 244—WESTERN ASTE TOOL SHOW LOS ANCELES—Sept. 29 thru Oct. 3 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-10 The Tool Engineer 





LOOK WHAT’S NEW 


in Low-Cost Centerless Grinding 


a. 
= 


CINCINNATI FILMATIC No. 2 Centerless 
Grinding Machine equipped with the ex- 
tra attachments illustrated here. Stand- 
ard machine catalog No. G-644-4, 


+» New Types of Equipment now available 


for CINCINNATI FILMATIC Nos. 2 and 3 


In addition to the many advantages offered by the new 
CINCINNATI Centerless Attachments and extra equipment il- 
lustrated here, the machine itself will give you far superior 
performance because of FILMATIC grinding wheel spindle 
bearings ... anti-friction infeed slide . . . infinitely variable 
regulating wheel speeds ... quality controlled castings. 
Cincinnati is tops for your replacement program; for pro- 
ducing your new products; for engineering service. Prelimi- 
nary information in Sweet's Machine Tool File. 


Grinding Machine Division 
THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 


conc RAT 


4 ia 
New Spindle End Adjustment Unit 
with dial indicator. For quick, accu- 
rate axial adjustment of grinding 
wheel spindle, when setting up for 
infeed grinding operations. %” total 
adjustment available. 


Automatic Grinding Wheel Balanc- 
ing . . . an exclusive feature. Freely 
rotating stee| balls automatically bal- 
ance the wheel mount when unclamped. 
Perfect balance is attained in a few 
seconds. Ask for demonstration. 


New Precision indicator Attach- 
ment for taper correction, Provides a 
visual check on the amount of regu- 
lating wheel unit swivel adjustment, 
measured in increments of .000010” 
per inch. Top of unit shown here. 


New Vari-Pitch Unit for hand infeed 
grinding. A simple change gear ar- 
rangement gives the operator a choice 
of three throat openings for maximum 
safety and convenience in loading in- 
feed work. 


«  MICRO-CENTRIC GRINDING MACHINES 


ROLL GRINDING MACHINES + SURFACE 


oO) CENTERTYPE GRINDING MACHINES 
{ | on ( | Ny Ay A | | CENTERLESS GRINDING MACHINES 
GRINDING MACHINES + CHUCKING GRINDERS + CENTERLESS LAPPING MACHINES 


September 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-11 





ans. ner m 
AMERICAN” ex- 


Mainte! prominent con- 
tributing factors. 
“AMERIC AN" Radials can be relied upon 


to pay excellent returns upo? the user's 


investment. 


Ask for Bulletin No. 328. 
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Established 1898 


First tn Automation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 











“| 














Pe 

+ 

- 
[= 


This new Cross pallet-type Transfer-matic 
completely machines aluminum die cast 
power frames for typewriters at a rated 
capacity of 150 per hour. 

One hundred and five broaching, milling, 
drilling, reaming, spotfacing, chamfering 
and tapping operations are performed on 
each part. The delicate castings are pre- 
cisely power clamped in pallet-type, two- 
position work holding fixtures, and trans- 
ported through a loading station and eleven 
machining stations. Each part travels 
through the machine twice. On the first 
trip, the top, bottom and back side are ex- 
posed to the tools. On the second trip, the 
ends are exposed. 


Tolerances for the rail seats are main- 


tained in plane within +0.001, for the 
overall length within +-0.003, for the shaft 
holes in line from end to end within 
+0.001, for the hole locations relative to 
milled surfaces within +0.003, and for the 
four broached spring seats in plane within 
+0.005. 

A Cross Machine Control Unit with Tool- 
ometers programs tool changes to mini- 
mize down time. Standard Cross Tool Set- 
ting Fixtures are used to pre-set all tools, 
thus eliminating trial cuts and adjustments. 
Other features are complete interchange- 
ability of all standard and special parts for 
easy maintenance, construction to JIC 
Standards, hardened and ground ways and 
automatic lubrication. 





MASTER VERNIER HEIGHT GAGE 


12”, 18” and 24” 
74>) 


QUICK-ADJUSTING 
SCREW RELEASE 


; FINE ADJUSTMENT KNOB ON BASE 
\\_nounpen aE ee Pag seg nies te 
SCRIBER POINT ment. Adjusting pressure 
is against base, not bar, 
as with conven- 
tional gages. 


er 


r whepes sae 


Starrett 


World’s Greatest Toolmakers 


" PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK « HACKSAWS «+ HOLE SAWS + BAND SAWS « BAND KNIVES 
Visit the Starrett Exhibits—Booth 606, Western ASTE Show—Booth 2546, National Metal Show 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-16 The Tool Engineer 








PRODUCTION POINTERS 


>" GISHOLT 








EN COMPANY SA VER 20 ON 220 PARTS 

















Bearing races machined 
faster and simpler with 
JETracer on No. 24's 








You've got it made when you can 
machine 220 different parts on an 








automatic lathe with minimum 





change-over and tooling investment 
This setup at The Timken Roller 
Bearing Company's Canton, Ohio, 
plant is really impressive. 













\ Here are some of the production 
advantages gained by the installation 
of two Gisholt MASTERLINE No. 24 


Automatic Production Lathes, with 







JETracer-controlled rear independ- 
ent slides: 


Increased production—Time is 
cut better than 20%. Here’s the 








machining sequence on a typical, 
11344°-diameter, 4'59"-wide steel 






bearing race forging. For the first 
operation, location is at P and 
jaws hold on the middle of the 
body at D. The JETracer rough- 
contour-bores K-L-M. At the same 
time, the front independent slide 
feeds longitudinally to chamfer G 
and then cross-feeds to face H and 
chamfer J]. The JETracer finish 
bores K-L-M, completing the op- 






eration in 4.30 minutes floor-to 






floor time. The part is held on a 






spring-loaded plug in taper K for 
the second operation. Location is 
against H and a drawback fixture 
clamps in taper M. The JETracer 
roughs B-C-D-E-F, while front in- 
dependent slide tools feed longi 
tudinally to chamfer N and then 
cross-feed to face P, form radii 
A-G and form-turn D. The JET 
racer then finishes surfaces B-C-I 





Time is only 3.50 minutes f.t.f 




















Added capacity— LESS FLOOR 
SPACE—Two machines handle 
parts ranging trom 10% to 32 
diameter, 2” to 9”. wide, and re 
place several other machines for- 
merly required to do the same job 


Versatility— Two machines 
handle first and second machining 
operations on approximately 220 
different parts. Tooling costs are 
minimized by JET racer-controlled 
rear independent slides. Each has 
four-position indexing template 


carrier for one to four passes at 





the work during the automatic 
cycle. JETracer generates front 
and back angles up to 31 degrees, 
and carries a roughing and a fin- 
ishing tool. On the final cut, the 
finishing tool automatically in- 





dexes into position for greater ac- 


curacy and a smoother finished A new catalog on the No. 12 and No. 24 
; , Automatic Production Lathes illustrates fea- 

surface. Feed rate of the JETracer . ‘ : 
. tures, accessories and typical jobs. Ask for 


slide is automatically varied to Bulletin 1213 





give uniform cutting speed on all 
surfaces for longer tool life and 
finer finish 


Quick change-over— All tracing ¢ i 
templates are made to fixed length 
dimensionsand locateagainst 


dead stops to eliminate adjust 












ment. Swivel chuck jaws with in a 
serts compensate for changes in 
part length. Four sets adjust to 


cover entire range of work. Tool 













holders and insert-type tool blocks [Typical workpieces. Diameter range, from 


are used to permit sharpening and left to right: 25”, 18", 1134". Rough forging 


presetting in the toolroom to elim- at farrightshows amountof stock removal re- 
inate ¢ h ance ot ope rator error and quired in the two fast, automatic operations 


minimize machine down time 
Add the preceding to the EASE with which 
the No. 24 can be set up, adjusted and 
operated, and you have a work-, time- and 
cost-saving combination that’s hard to beat. 





Rear overhead view of first-operation tooling. Note four-position indexing template carrier in 


foreground. Tracer boring bar generates front and back angles and carries a roughing and a 


ANE > 


finishing tool for greater accuracy, smoother finish 


a \ 























HOW DAIMLER-BENZ SAVES ON THIS JOB 


Combined cuts, 
multiple tooling 
improve accuracy 
---increase output 


‘or fast, automatic machining of fly- 
wheels or similar parts, this setup at 
the Daimler-Benz plant in Mannheim, 
Germany, will give you some cost- 
cutting answers. Two Gisholt 
MASTERLINE Simplimatics are used. 
Tooling is planned for fast, easy 
change-over between different part 
sizes. One operator handles both ma- 
chines. Here’s how a typical, 912’- 
diameter, 2'2”-wide part is machined: 
Operation 10—The workpiece is 
chucked in the co-bore Q, locating 
against a back-face S. Tools on 
the front independent slide face 
D-F-I-] and shave K. At the same 
time, tools on the rear independent 
slide finish turn K, finish face J 
form radii at H and E, bore C, 
shave face B, rough and finish bore 
A and chamfer G. Nine different 
tools are used to machine 11 sur- 


faces in only 2.5 min. f.t.f. time. 
Operation 20—The workpiece is 
then placed in the second Simpli- 
matic, locating against face I and 
chucking at K. Front slide tools 
face N-P-S-V-Y and form U, while 
rear slide tools turn L, form M-W- 
X and bore O-Q-T. Ten tools are 
used to machine 12 surfaces in 
only 2.1 min. f.t.f. time. 


Simplimatic’s wide platen table permits 
placement of slides and tools in proper re- 
lation to work, and permits machining 
greater number of surfaces in one chucking. 
Multiple cuts combine with automatic cycle 
to improve accuracy, save time and lower 
costs. Basic flexibility simplifies toughest 
jobs...often saves costs of special machine. 














Tooling and workpiece for first operation. 
Rigid tool mounting provides fine finish in 
spite of severe, interrupted facing cut. 
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Second-operation setup. Note compact tool 
arrangement, possible only through Simpli- 
matic’s flat platen table permitting maxi 
mum tooling flexibility for all types of work 


SETUP DOUBLES PRODUCTION ON AUTOMATIC TRANSMISSION PARTS 
Two-spindle Superfinisher delivers 240 parts per hour 


General view of 
the two-spindle 
Model 81 Super- 


finisher setup. 





Perhaps a setup like this can pay you 
a profit, too. It features the Gisholt 
MASTERLINE Model 81 Vertical 
Superfinisher, designed to produce a 
“controlled” surface finish on flat, 
conical or spherical surfaces at high 
production rates. The vertical design 
requires minimum floor space and 
permits easy addition to existing pro- 
duction lines. Here is how it is used 
on automatic transmission hub and 
turbine shafts at a well-known auto- 
motive manufacturer's plant. 

The operator places the 5% 
diameter, 9”-long part in a fixture, 
centralizing and driving in the large 
bore, with the shaft extending up- 
wards towards the Superfinishing 
head. He presses the cycle start but- 


Superfinish quill (hollow) moves over shaft 
at left unit to engage cup-type stone with seal 
surface. Quill is retracted at right unit for un- 
loading. Superfinished seal face is indicated 
by arrow 


ton and the upper stone-carrying head 
descends. The quill is hollow and 
goes over the shaft so that the cup- 
type Superfinishing stone can engage 
the seal surface on the clutch hub. In 
just a few seconds the precision-faced 
surface is reduced from 80 to the de- 
sired 20 micro-inch RMS finish. At 
the end of the automatic cycle the 
quill raises to clear for unloading. 
Floor-to-floor time is only 25 seconds. 

This two-spindle Model 81 is easily 
handled by one operator. While one 
spindle is in use, the operator is un- 
loading and inserting a new part on 
the cther. Superfinish is faster than 
methods previously used, and “‘tan- 
dem” setup gives total production of 
240 parts per hour at 80% efficiency. 


Simple, compact setup requires minimum 


‘floor space; doubles operator productivity; 


exposes true base metal on important seal 
surface for long, trouble-free operation. 
Superfinish provides any desired surface 
finish in less time and at lower cost. 
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ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 
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SETUP 


You may get an idea from this typi- 
cal job-shop setup on a Gisholt 
MASTERLINE 2L Saddle Type Tur- 
ret Lathe. It shows how to achieve 
accuracy, smooth finish, parallelism 
and concentricity on multiple boring 
operations, at low cost. 

The Gisholt Hydraulic Speed Selec- 
tor is an important factor in achieving 
a quality finish and maximum tool 
life on this job. Offering a choice of 
DIRECT or PRE-SET operation, the 
operator selects correct spindle 
speeds by simply aligning work 
diameters with the Hi-Lo Lever on 
the Selector Handwheel. In DIRECT 
operation, speed changes are actuated 
by turning the handwheel to a new 
setting. In PRE-SET operation, the 
next speed is selected during a cut and 
when needed, is obtained by a touch 
on the Hi-Lo Lever. In either case, 
the speed shift is completed without 
any further attention from the oper- 
ator while he positions his tools for 
the next cut. The Hi-Lo Lever may 
also be used to provide an instant 
speed change in a ratio of 6:1, with- 
out moving the selector handwheel. 
For this setup the Speed Selector is 
operated DIRECT. 





MACHINE 


IMPROVES ACCURA 


Hi-Lo feature on Speed Selector saves additional time 





SPECIALTIES AUTOMATES 








Close-up of part and spade 


cutter on hex 5 used to 


simultaneously finish co- 
bores D-F-H and shave 
taces C-E-G-J. Note smooth 
finish obtained. 




























The workpiece, a cast semi-steel 
reverse clutch housing, is located 
against back face Y and chucked on 
previously turned diameter X in a 3 
jaw scroll chuck. A is rough turned 
from the square turret while M is 
drilled from hex 1. Other square tur- 
ret tools rough face C, rough co-bores 
D-F-H and relief K. M is semi- 
finished from hex 2. The operator 
taps the Speed Selector Hi-Lo Lever 
for an instant, 6:1 speed change, and 
reams bore M from hex 3. He raises 
the lever to return to the previous 
speed and chamfers L from hex 4. 
Next, a high speed steel spade cutter 


RAM 


ON MULTIPLE 


TYPE 




































































Simple tooling setup for reverse clutch hous- 
ing. Note fully tooled hex turret...with 
multiple turning head and adjustable slide 
tool in place, providing flexibility for quick 
setup on other jobs. 


on hex 5 simultaneously finish co- 
bores D-F-H and finish shave faces 
C-E-G-J. He uses the Hi-Lo Lever 
again to ream H from hex 6 and ro- 
tates the selector to a new speed to 
finish turn A, chamfer B and break 
the sharp edges on the co-bores from 
the square turret. Floor to floor time 
... 16 minutes. 


Spade cutter handles 3 co-bores, 4 faces 
in one pass to assure accuracy. Hi-Lo fea- 
ture on Speed Selector automatically pro- 
vides proper speeds when going from drill- 
ing, turning or boring, to threading, forming 
or reaming. 






LATHE...SAVES 25% 


Hydraulic drive takes over, frees operator for other work 


If you’re doing job-lot or contract 
work, you can profit from this setup 
at Machine Specialties, Chicago, III. 
It'll show you how to cut tooling 
costs, increase production and beat 
the “profit squeeze” through auto- 
matic operation of hand-operated 
machines. 


Here are a few of the advantages 
offered by specifying hydraulic drive 
operation for your new ram type turret 
lathes: consistent, automatic cycle 
permits accurate time estimates for 












































accurate, competitive bidding; proper 
speeds and feeds are automatically 
selected and offer uniform quality, 
longer tool life; the operator has 
plenty of time to handle additional 
units or perform other work. 

4g” Acme 
adjusting screws, machined from 
leaded screw machine bar stock in 
lots ranging from 500 to 2500 
pieces. The machine is a Gisholt 
MASTERLINE No. 5 Ram Type 
Turret Lathe. The hydraulic drive 


Here is how it works on 












Overhead view of tooling setup required to 
produce %" Acme adjusting screw. Auto- 
matic cycle operation of ram type turret 
lathe eliminates chance of human error, as- 
sures greater uniformity and accuracy, piece 
after piece. (Inset) "-long, %” adjust- 
ing screw. 




















controls operation of the turret and 
the cross slide and all machine func- 
tions, including feeding of the bar 
stock and opening and closing of the 
collet chuck. 

During each automatic cycle the 
stock is fed to a turret stop and 
chucked. The end is chamfered to 
provide an accurate thread start and 
a die head machines a Class 3 thread. 
Ample coolant is provided by the 
turret coolant distributor. Speed is 
changed and the die head recocked 
on an angle iron cam mounted in 
place of the overhead pilot. With sup- 
port from the turret, the end closest 
to the spindle is formed from the 
front cross slide. A hollow tube on 
the final turret station catches the 
part as itis cut off from the rear cross 
slide. The cycle repeats automatically 
until new bar stock is needed. 
Floor-to-floor time on the 7'%2"-long, %" 
Acme adjusting screw shown is only 1.6 
minutes. Operator removes finished part 
from catcher and keeps replacing bar stock 
as required. Has plenty of time to handle 
additional machines or perform other work. 




















MINNEAPOLIS-HONEYWELL SAVES ON VALVE BONNETS 











Smart setup 
includes threading 
on automatic 
turret lathe 





Here’s a setup that improves quality 
and substantially reduces machining 
costs on three different sizes of steel 
valve bonnet forgings at Minneapolis- 
Honeywell’s Fort Washington, Pa., 
plant. It’s done with a Gisholt 
MASTERLINE IF Fastermatic Auto- 
matic Turret Lathe with a lead screw 
threading attachment. 

Each part is machined in two oper- 
ations. Smooth hydraulic feed helps 
achieve a 63 micro-inch finish in the 
bores at both ends. First operation is 
on the large flange end of the 5%’- 
high, 4%4"-dia. part. Sequence: chuck 
on N, locate at P; Hex 1—start drill 
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Close-up of tooling for first 
operation. Note multiple 
tooling wherever possible 
to cut time, improve paral- 
lelism and concentricity. 
Rough and first-operation 
part at left front indicates 
metal removed. (Above) 
Finished part showing sur- 
faces machined 


H, and at the same time face C-E and 
form D from front cross slide; Hex 2 
—rough turn X, drill H while rear 
cross-slide tools face A, shave B; Hex 
3—finish turn D-X, rough bore G, 
chamfer F; Hex 4—chamfer S-T; Hex 
5—finish bore G. Time, 2.5 min. f.t.f. 


Second operation—Chuck at X, lo- 
cate at A; Hex 1—start drill J; Hex 
2—rough drill J, rough turn N, 
chamfer R while P is faced from 


rear cross slide; Hex 3—idle but 
L-O is faced from front cross slide; 
Hex 4—drill hole I and flat bottom 
J, chamfer M, finish turn N; Hex 5 
—finish end-mill J; Hex 6—thread 
Q. F.t.f. time, only 5.5 minutes. 


Fastermatic’s automatic cycle maintains ac- 
curacy while automatic selection of proper 
feeds and speeds prolongs tool life. Thread- 
ing attachment assures accurate leads and 
Class 3 threads. 


HOW TRANE COMPANY PRE-PLANS...CUTS BALANCING COSTS 


This ingenious setup handles a variety of parts 


This idea from the Trane Company 
of La Crosse, Wisconsin, pays big 
dividends by combining balancing 
operations for a number of different 
parts on one machine. 

Here a 1S Balancer is set up to bal- 
ance six different sizes of single- and 
double-width centrifugal fan wheels 
for Trane’s well-known line of air- 


Switch levers for both left and right correc- 
tion planes give simultaneous indication of 
angle and amount of unbalance. Note handy 
arbor rack at left and tray of correction 
weights at right 


713 
No. 9-1058 


conditioniag, heating and ventilating 
equipment. Fan lengths range from 
2%" to 13°"; diameters from 4” to 


” 


12”, and weights from 1% to 21 Ib. 


Arbors are used to support, locate 
and drive. Various sizes of arbors, 
with angularly graduated pulleys, 
identified by workpiece numbers, are 
racked beside the balancer. A simple 


Operator crimps correction weight clip into 
place on fan wheel blade. Angularly gradu- 
ated pulley on keyed driving arbor simplifies 
location of exact unbalance angle in each 
correction plane. 


The Gisholt Round Table represents the collective 


experience of specialists in the machining, surface- 
finishing and balancing of round and partly 


round parts. Your problems are welcomed here. ie . — ie 


TURRET LATHES « 


AUTOMATIC LATHES -« 


SUPERFINISHERS e 


BALANCERS e 


reference card file guides operator to 
arbor selection and machine 
bration for each part. 


cali- 


Here’s a typical operation on an 
11-pound, 7” DWDI centrifugal fan 
wheel. Fan is mounted on correct 
arbor, placed between work sup- 
ports, and belt drive applied to the 
pulley O.D. Operator notes angle 
and amount of unbalance in two cor- 
rection planes, and stops part. Then, 
indexing work to the indicated angles 
in each correction plane, he matches 
the observed amount meter readings 
with the same weight metal clips. 
The clips are crimped in place on the 
fan blades to correct unbalance. Part 
is rotated again to inspect and the 
operation is complete—in only | 
minute f.t.f. 


Costs are cut by measuring, locating, cor- 
recting and inspecting for unbalance in 
single handling. Pre-planned setup speeds 
change-over, permits balancing wide var- 
iety of parts at top efficiency. 


Printed im U.S.A. 


MACHINE COMPANY Madison 10, Wisconsin 


SPECIAL MACHINES 





, pre-set tools 
to accurate 
part dimensions 
outside the machine 
with this new 


Microbore’ System 


Eliminate trial cuts ...change toois 


in seconds...simplify tool maintenance 


Using a standard setting block and indicator, Micro- 
bore tools can now be pre-set to accurate part 
dimensions outside the machine and quickly locked 
in the boring bar or tool holder without further 
adjustment. 

“‘Pre-Set”’ eliminates scrap parts due to trial 
and error set-up and greatly reduces down time 
for worn tool point adjustment. ‘Pre-Set’’ en- 
courages the operator to keep sharp tools in the 
machine assuring greater accuracies and produces 
the maximum number of pieces per tool grind by 
minimizing breakage due to dull tools. 

“*Pre-Set”’ also makes it possible to replace worn 
tools without changing the entire boring bar or 
tool holder—eliminates the need for stand-by bars 
—simplifies tool grinding and maintenance 

Microbore System of ‘‘Pre-Set”’ tooling may be 
applied to boring, turning, facing and chamfering 
operations and is especially suited to production 
and automated operations where machines must 
maintain peak production on long runs. Write for 
complete information. 


SIMPLE 
4-STEP 
PROCEDURE 


4. To set up pilot tool, 
insert Microbore ‘’Pre-Set’’ 
unit in boring bar. Adjust 
to part dimension by trial 
cut and final setting using 
Micrometer Vernier adjust- 
ment. 


4. Adjust gage pin to 
same zero setting. Any 
number of additional tools 
may now be pre-set and 
interchanged with pilot for 
precision boring the same 
diameter. 


If necessary to pre-set for depth 
of bore, tumble block to adjacent 
side and repeat procedure. 


The DeVlieg Microbore System of Adjustable Precision Tooling includes 
Standard Microbore Boring Bars and Boring Bar Sets, Special Cluster 
Tooling, Flash-Change Tooling and Tool Holders, Flash-Change Replace- 
ment Bridgeport Spindles, Turret Lathe Turning Heads and Adjustable 
Boring Heads. 


DeViics MicROBORE SYSTEM 





Better Saw Blade Performance 
(41) 4] t) AML ABD 
of uf ~ DoALL’s 
built-in quality! 


To guarantee the quality of DoALL Saw 

Blades, they must pass 83 separate control checks made 

at every step of the way—from raw material analysis 

Tooth set guaranteed within a + .002” to final package inspection. DoALL Saw Blades 
tolerance assures accurate sawing... must pass every known test to prove their 
longer cutting life . . . uniform kerf size... right to carry the DoALL label—your 
and finest surface finish. identification of the finest in saw blades. 


Sharpest, toughest, most durable teeth are obtain- 
able only from DoALL’s modern technology and 
exclusive manufacturing processes. DoALL makes 18 types 
of band tools in more 
than 300 width-pitch- 
set combinations. Ask 
for the DoALL Saw Blade 
Selector Chart. It’s free! 


Shape-engineered gullets assure smooth, uniform 
chip flow at faster cutting speeds. Gullet design, 
developed after photoelastic stress analysis, results in 
increased tooth strength and greater flex life. 


Controlled tooth hardness is 61 to 63 Rockwell C 
for longest cutting life. Uniform tempering of the 
flexible back insures maximum flex life. 
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Did you know? 
AT YOUR LOCAL DoALL STORE ca ane aeoneon 
; complete saw blade 
service is at your local 
ALL re. 
THE DGALL company eo 


DES PLAINES, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-22 The Tool Engineer 
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PIONEER IN 


FIRTHITE 
MECHANICAL 
TOOLHOLDER 


METALLURGY 


FIRTHITE 


THROW AWAY INSERTS 


FIRTH STERLING 
ENGINEERING SERVICE 


with this cost-cutting combination 


There are two important reasons why thousands 
of metalworking plants are cutting costs with 
Firth Sterling mechanical toolholders, throw 
away inserts and engineering service. First, the 
broad experience and expert application knowl 
edge of Firth Sterling engineers (yours at no 
cost) help you plan your tooling program for 
maximum savings. Second, in this complete line, 
Firth Sterling has toolholders and inserts—ex- 
actly right for your job: 


lowest cost toolholder made 
Offers chipbreaker, rigid insert and rapid index- 
ing for reduced set-up time. 


medium priced holder is ideal 
for jobs requiring positive rake. Carbide anvil and 
carbide chipbreak clamp assure long life. 


for heavy-duty machining. 
Adjustable chipbreaker offers extreme versatility, 
allowing top and bottom indexing of inserts. 
most precise dimen- 
sionally—are available in a full range of Carbide 
grades and the new Firthite Cermet WF Grade. 
Now available for the first time, high speed steel 
throw away inserts in two of Firth Sterling’s top 
cutting grades—Circle C and Van Chip. 

To get help with your tooling problem from a 
Firth Sterling engineer, simply call your nearest 
Firth Sterling sales office or distributor. And for 
further information on Firth Sterling toolholders 
and inserts, write for descriptive bulletin MTI-3: 
FIRTH STERLING, INC., Dept. 100, 3113 
Forbes St., Pittsburgh 30, Pa. Offices and ware- 
houses in principal cities. 


“Your Future is Great in a Growing America” 
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HIGH SPEED SYEEiLS + TOOL & DIE STEELS «+ 


STAINLESS SPECIALTIES + HIGH TEMPERATURE ALLOYS 
SINTERED TUNGSTEN CARBIDES + HEAVY METAL 


+ CERMETS + CHROMIUM CARBIDES 


ZIRCONIUM «+ TITANIUM «+ STERVAC & STERCON SUPER ALLOYS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-23 
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WHAT A DIFFERENCE 


@ MODULAR DESIGN... 


Meter switch units are standardized for lower cost and 
self-contained for quick interchangeability. Result — 
lower gage price, gage downtime virtually eliminated. 


This Air-Electric Gage can si- 
multaneously check 11 sepa- 
rate crankshaft dimensions at 
a rate of 800 per hour (8800 
measurements!). 


There isn’t a production line gage in use that 
doesn’t need care and service. Good design keeps this 
to a practical minimum. However, few, if any, designs 
have been aimed deliberately at reducing the amount 
of time needed to effect service or replacement... 
a critical consideration in production costs. But 
Federal’s MODULAR design arranges construction 
so that gage downtime is reduced to moments. Only 
four screws, two finger-tight air hose connections 
and an electrical connector are involved in replace- 





ment of one meter unit by another. Then the re- 
placed unit can be serviced at the bench when con- 
venient. And, with Federal’s one-master air system, 
setting the replacement unit takes only 10 seconds. 
Even though the overall gage design is special to 
suit the particular requirements, these MODULAR 
units are standardized, which means lower first cost. 

Get in touch with your Federal representative and 
investigate MODULAR design further .. . in terms 
of your own needs. 


FEDERAL PRODUCTS CORPORATION 
8199 Eddy Street, Providence 1, R. I. 


The Tool Engineer 





IN GAGING ECONOMY? 


@ MASTER LIGHT 


Lets gage’s accuracy, rather than operator’s judgment, 
determine piece acceptability. Result — gaging speed 


doubled, errors eliminated. 
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MASTER LIGHT 
PIECE 


— all dimensions 
in-tolerance 


eee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeewreeeeeeeeeeeeeeeeeeeeeeeeeneess © SRR RRRR 


4 


* c 


Meter hands indicate exact dimension 


Ordinarily, a multiple dimension gage requires the 
operator to determine—from scanning a row of bob- 
bins or meters—the dimensional conformance of the 
piece being gaged. To keep up with the production 
pace, this must be done quickly . . . often leading to 
errors, especially in borderline decisions. Also, the 
fatigue factor in this type of gaging is high, account- 
ing for additional inspection errors. 

But Federal’s MASTER LIGHT concept eliminates 
these errors by making acceptability decisions for the 
operator ... without hesitation . . . without prejudice 

. without fatigue ... without error. It does more 


PIECE NOT OK 


one or more dimensions 
out-of-tolerance as indicated 
by Meter Lights 


RED LIGHT indicates 
SCRAP 


YELLOW LIGHT indicates 
SALVAGE 


than that, actually. If one or more of the dimensions 
are “out”, the gage spots these and tells the operator 
instantly whether the piece must be scrapped or 
whether it can be reworked. Small wonder that this 
method can increase gaging speed over 100% ... an 
increase that can easily mean needing only one gage- 
operator combination, instead of two, in order to 
keep pace with production needs. 


Another advance that means more economy when 
you do business with Federal. Talk it over with your 
Federal representative soon. 





Sok FEDERAL First 


FOR RECOMMENDATIONS 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


September 1958 


IN MODERN GAGES 





Duplex Surface Broaching Machine Y — Station Type Machine Having 27 Stations, 
5, 10, 15 and 25 Ton capacity 139 Spindles for Processing a V Type 
Automobile Motor Cylinder Block 


Three Way, 63 Spindle Cen f 
tral System Type, Hydraulic ; . 
i Feed, Horizontal Drilling and e ‘ 
Boring Machine with Hydrau- . 
lically Operated Fixture in ; 
Loading Pesition 
Two-Way Hydraulic Feed 

Vee Type Stub Boring Machine 


Single Slide Broaching Machine 
5, 10, 15 and 25 Ton capacity 


line of 

padeation machines 
Way Type Drilling, Boring, Reaming, Tapping and Mill- 
ing Machines with One, Two or More Ways .. . Station 
Type Machines . . . Center Column Type Machines . . . 
Cylinder Boring Machines . . . Inverted Drilling Machines 
. . « Surface Broaching Machines 


. . . Sensitive Drilling 


1, 2, 3, 4 and 6 Spindle Machines . . . Hammond Radial Drilling Machines .. . 
Sensitive Drilling Machines 


Unique Bracket Type Hammond 
Radial Drilling and Tapping Machine 


Hammond Surface Grinding Machines . . . Manufactur- 
ing Type High Duty Drilling Machines . . . Independent 
Feed Drilling Machines . . Special Machines. 


THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Hwy., Detroit 35, Mich. 


Extremely accurate ENGINEERED Continuous Type ay 
Hammond Tool Machine Built in Five Sizes 


Room Grinder FOR 


PRODUCTION Write for Catalog 


FOOTBURT | 


MACHINE TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-26 The Tool Engineer 
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Irus Fluid’s distinctive yellow color makes 








it easy to spot and trace leaks. 


hydraulic fluid fi r _ 

No y raulic ul ires Complexity of lines (left) and pots of molten 
metals (above) represent the type of fire 
hazards requiring Shell Irus Fluid 902. 


No worker injury 


No equipment damage 


According to Mr. Ike, these results 
are directly due to the switch-over in 
1955 from conventional hydraulic 
fluids to Shell Irus Fluid 902. 

Irus® Fluid 902 is a special combi- 
nation of petroleum oils mixed with 
water and emulsifying agents. Its fire 
resistance is achieved through the 


—since we switched over to 


SHELL IRUS FLUID 902” 


says Ernie Ike, Plant Superintendent 
Western Die Casting Co., Emeryville, Calif. 


relatively high water content. Irus 
snuffs out fire, under plant conditions. 

Another important advantage of 
Irus Fluid 902 is its low cost. Plant 
operators now using Irus have dis- 
covered that Irus Fluid costs up to 
one-third less than other fire-resistant 
fluids . . . yet is comparable in per- 


formance in every practical respect. 
If the hydraulic equipment in your 
plant is exposed to fire hazards, let a 
Shell Industrial Representative show 
you the advantages of Irus Fluid 902. 
Write Shell Oil Company, 50 West 
50th St., New York 20, N. Y. or 100 
Bush St., San Francisco 6, Calif. 


SHELL IRUS FLUID 902 


a low-cost, fire-resistant hydraulic fluid 


September 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-9-27 
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CP PORTABLE 
...A NEW WAY 


Now you can take a 9-pound portable hydraulic tool to the work and finish round 
holes to tolerances as close as .0002” in a matter of seconds. This new and highly 
productive method is preferred over reaming because of its greater accuracy 
and lower labor and tooling costs. Round holes are really round and meet every 
standard for size, concentricity, squareness of bore axis with face, absence of 
taper, and bell mouth. In addition, round pilot holes are quickly converted to 
square, hex, oval, splined or keyed shapes . . . and hole walls are “mirror finished”. 
Capacity: 3/16” to 5/8” diameter holes. 





The Tool Engineer 





© jj 


TRY IT YOURSELF AT THE A.S.T.E. WESTERN 
TOOL SHOW — PIONEER BROACH COMPANY 
BOOTH 1042, September 29 — October 3. 


Chicago Pneumatic scapes wine b= Srtente ens i 


the Broach Gun is provided by the CP-805-ARDR 

8 East 44th Street, New York 17, N. Y. Pneudraulic Power Cell. This compact, carryable 
58-pound unit operates from conventional shop 
air lines and provides controlled oil pressures up 
to 7000 p.s.i. for actuating broaching guns and 
many other types of hydraulic tools 


PNEUMATIC TOOLS * AIR COMPRESSORS «+ ELECTRIC TOOLS « DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS AVIATION ACCESSORIES 


September 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-29 29 





ALL THREE ILLUSTRATIONS 
ARE THE SAME TOOL 


PARAMOUNT 


5 x 10 REVERSIBLE 


COMPOUND 


SINE 
PLATE 


TOP PLATE 
ill Hinge .. . to the 


w 
Kee RIGHT or LEFT =) 


NO MORE SINE PLATE-SET UP PROBLEMS 
for checking difficult Right and Left hand Compound Angle parts. 


You simply move two allen head cap screws from one side $51 5 OO 


@) Oo h h as P| il ! ( posite | 

to the other and the Top Plate will open in opposite direction IN LEATHERETTE 

Complete directions for changeover are packaged with every FELT LINED CASE 
unit. WITH CHUCK $650 


FEATURES: Either angle can be locked 


shut 


Mat. 1018 mild steel No screw clearance holes in 
block rolls to interfere with 
Fully case hardened to 50- blocks 
55 R. C. and artificially aged 
¥4 - 20 threads top, ends 
100 recess under block rolls and sides. 
for setting of small angles i 
Clamping Lip on both ends 


Accuracy .0003 Work surface 5'4 x 1014, 


Two clearance holes for 3-20 cap screw drilled Height 31%". 
End and side rail can be and counter drilled from under part of Top Plate 


makes Brown G Sharpe Permanent Magnet Chuck 
screwed to top service to #510-1 adaptable to this sine plate Weight 50 Ibs. without 


pinpoint working area PATENTS APPLIED FOR chuck 


1 


On Display Aaron Machine Company Booth 800 Western ASTE Show 


PARAMOUNT TOOLING CO. 


A COMPLETE LINE OF STANDARD G SPECIAL SINE TOOLS 


6116 Clara Street — Bell Gardens, California — TOpaz 9-0226 
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WORK-HOLDING BY WOODWORTH 


CLARK GEAR SUPERINTENDENT REPORTS 


® ROY COPELAND), Superintendent of the Gear Division, Clark Equip- 

n = Company, Jackson, praised the outstanding performance record of 

codwo rth Double Diaphragm Chucks: “These chucks have proved more 

j accurate than others since they insure repetitive chucking 

wi ith a minimum of eccentricity. In the Gear Division we have realized 50% 
greater productivity through the use of Woodworth Chucks.” 


The WOODWORTH DOUBLE DIAPHRAGM CHUCK (shown 
above ), with jaw inserts manufactured by in-plant personnel at 
Clark Equipment Company, chucks a quill shaft in two locations 
on the O.D. In this operation on a 72 Heald Size-matic Internal 
Grinder, the I.D. is ground to .0008” tolerance. The overall length 
of the part is 10” and between .005” and .006” of stock is removed. 
Concentricity of .002” T.I.R. is maintained between the ground 
external spline and three ground inside diameters in three sepa- 
rate chucking operations. 


WRITE FOR 
CHUCK CATALOG 


“WOODWORTH. 


1300 EAST NINE MILE ROAD + DETROIT 20, MICHIGAN 
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Designed for the ‘Missile | Age” 


GORTON ©: 
“Trace-Master’ Mastermil 


with exclusive combination of sustained toolroom accuracy 
and precision-built Trace-Master Hydraulic tracer control 








re--— 
The valve of the Trace-Master | 


control operates with such nna, 
close-tolerance accuracy that Nowh oe 
an oil specially refined for ere Else ° 

this valve is necessary for its ree will you 


goes ny find this Combination 


ae > > me be used. 
a = 
9 Head in its 


1. TWO HP. s 
2. Fines Millin 


600 RPM spindle 


3. Duplicatin . 
mold ie "++ die and 


4. Milling . . 66 
and climb 
5. Boring 


"ventional 


3 Models Available (1) 180° Vertical Hydraulic Feed 
to Knee (2) 360° Cross Hydraulic Feed to Ram and 
Longitudinal Hydraulic Feed to Table (3) 3D Hydraulic 
feed to knee, ram and table for 3-dimensional work. 
Trace-Master controls can be furnished with the Model 1-22 Mastermil illus- 


trated above or the Model 9-J Super-Speed Vertical Mill with single spindle, 


i w f Hletin 
twin spindles and/or six inch higher column for additional vertical capacity. rite for Bulleti 


2771-2609 


Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators standard and special ... Horizontal and 


ee FOve Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 
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48-Hour Service 


on carbide tools ground 
to specified diameters 


Send us your order—Within 48 hours we will 
ship stock solid or expansion reamers and 
core drills ground precisely to your specified 
special diameters by skilled Staples craftsmen. 
Stapies maintains a full line of these high- 
quality, carbide reamers and core drills to 
insure fast shipment of tools modified to your 
special needs. 


Write for information on the complete line of 
Staples Precision Carbide Tools. 


PROMPT QUOTATIONS ON ALL 
SPECIAL TOOLS 
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first dial 








Designers and Builders of Precision 
and Production Machine Tools Since 1898 











then get programmed production automatically 
with the NEW Kearney & Trecker 


PRODUCTION MILLING MACHINE 


& dial-a-cycle panel programs and con- 
trols each and every machine function 
... automatically! 


Interrupt or resume cycles at any time 
without returning to ‘‘start"’ position! 


Change from dial-a-cycle automatic 
control to manual with the flip of a 
switch! 


Choose from 72 standard models... 
Simplex and Duplex. . . 7% to 30 hp. 


sh idle cutter time — dramatically 
ion. Do it on this remarkable 
vey & Trecker Mil-waukee-Mil programmed pro- 
milling machine. 
Operator simply dial-programs machine function into the 
dial-a-cycle contro! panel. No guesswork! He merely reads 
workpiece blueprint and establishes machining sequence with 
successive phase-switch dials. 


Free Bulletin MM-58 — 


Kearney & Trecker Corp., 6772 West National Ave., 
Milwaukee 14, Wisconsin. 
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Taps and Gages 
help to build the 
* World’s longest 
suspension | 
bridge! 


_ Jae 


a 


a 


Each end of the coil of wire 
is fed to machines where one 
cuts a right and the other a 
left hand thread, both ends 
being mitered. 

Photo-courtesy Contractors & Engi- 
neers magazine 

Right and left hand thread prior to 


splicing. Photo — courtesy Mackinac Bridge 
Authority. 


Joining two coils is accomplished 
by bringing the right hand thread 
of one wire and the left hand 
thread of the other together, where 
a coupling device draws the ends 
tight until the mitered ends fit to 
prevent turning in the coupling. 
The continuous wire is wound on 
huge reels for spinning equipment 
on the bridge . . . about 70 coils 
to a full reel of 16 tons (320,000 
feet or over 60 miles of wire). 


Photo — courtesy Contractors & Engineers 
magazine. 


The two ends are joined by 
a coupling. Photo — courtesy 
Mackinac Bridge Authority. 
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41,200 miles of wire suspends the 
Mackinac Bridge superstructure — 
constructed by American Bridge 
Division, United States Steel. 


This majestic bridge represents a veri- 
table monument to precision . . . with no 
detail too small for perfection. 


The use of Bath special tools and dies to 
thread this wire for joining into strong, 
consecutive lengths of cable is proof of 
Bath engineering ability and high manu- 
facturing standards. 


Whether it’s a small but important part 
of a big job — or a big part of a small 
job... you'll find Bath gages, taps and 
special tools are designed to guarantee 
controlled measure of component parts 





wherever accuracy is essential. 


JOHN \QATH & CO. Inc. 
28 Mann St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES @ GROUND THREAD TAPS 
INTERNAL MICROMETERS 
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SUNICUT 85 is a heavy-duty cutting oil 
that lets you see what you're doing 


Transparent, fast-draining Sunicut* 85 leaves 


the workpiece clear for inspection as you go. 

Especially designed for use on _ high-alloy 
steels, Sunicut 85 is ideal for heavy-duty work 
on automatic screw machines and production 
form grinders. It’s a natural for pipe threading 
and similar heavy-duty operations requiring 
frequent and close inspection. 

Easy pumping, fast metal-wetting, and excel 
lent extreme-pressure lubrication are other ad 
vantages of Sunicut that lead to production 


economy for vou. 


Ask your Sunoco representative about saving 
money with Sunicut, or write to Dept. I-10. 
+ 


trial Pr 


SUN OIL COMPANY, Phila. 3, Pa. 
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<SUNOCO=x 
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s Department 





SAJO Horizontal 
Miller Model 54 


Time 


SAJO Vertical 
Miller Model 54 


We can’t turn back the calendar, but— 
you can buy SAJO Millers today at the same price 
you paid for a comparable machine tool in 1949. 


stood still... 


Produced by Sweden's master craftsmen, these modern 
machine tools are engineered to maintain precise tol- 
erances in continuous heavy-duty production. An ex- 
ample is the unique SAJO spindle construction em- 
ploying SKF precision 2-row staggered roller bearings 
followed by thrust ball bearings, providing better 
load distribution and silent, vibration-free operation. 


Built to U. S. standards, SAJO Millers are recognized 
for their accuracy, dependability and long life. 


Condensed specifications: 
table 52” x 11” 
longitudinal movement 33/2” 
16 spindle speeds, 39-1500 r.p.m. 
American Standard Taper No. 50 
main drive motor 7/2 h.p. 
feed motor 11 h.p. 
Accessories: 
Universal Dividing Head, Rotary Index Table, Vertical 
and Universal Milling Attachments, Slotting Attachment, 
Vises, Arbors. 
Also available: 
SAJO Plain and Universal Millers, table size 41Y%2"x 9%". 
Here are “hindsight”’ opportunities for 
foresighted machine tool buyers. 


Write for literature and references in your area. 


austin 


industrial 
corporation 


76-V Mamaroneck Avenue, White Plains, N. Y. 


HORIZONTAL AND VERTICAL SHAPERS—POWER HACKSAWS 
Fast Service and Parts Available from Major Cities 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-38 The Tool Engineer 








Side-Thrust 
Resistance 
“BUILT-IN” * 
STANDARD’S 


DOUBLE-END 
END MILLS 


sk Engineering Experience. . . 
and Design “Know-How”... PLUS... 


Quality Controlled Materials... sic ractors that 


make STANDARD’S Double-End End Mills durable, rugged and 
accurate performers when rough milling jobs are the assignment. 
STANDARD’'S 77 years of experience and the STANDARD Man 


The STANDARD Distrib- in your area are available to help and advise in the selection of the right 


utor in your area stocks cutting tool for your metalworking problems, 
a complete line of rotary 
metal cutting tools. 


A POINT TO REMEMBER . . . when you buy STANDARD’S Quality you buy economy. 
Quality Tools Since 1887 


_ Sranparp Toot ('o. 


3950 CHESTER AVENUE "CLEVELAND 14, OHIO 
BRANCH WAREHOUSES .IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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How 


eo} 3 bh-de), 
MULTIPRESS 


cuts 


MASS 
PRODUCTION 


a. P 


} _—— ‘ 2 » ™ 
HIGH-SPEED LOW-COST COINING WITH HYDRAULIC MULTIPRESS at Minneapolis-Honeywell. Operat- 
ing at 225 strokes-per-minutes, modified 8-ton Denison Multipress turns out 70,000 magnesium buttons 
a day. Automatic controls and safety limit switches permit one operator to handle 3 Multipress lines. 


How DENISON Ayorau/ic Multipress saves cash on 


high-speed coining for MINNEAPOLIS-HONEYWELL 


High-speed coining of small magnesium buttons is normally a mass production 
job for an automatic screw machine. But, Minneapolis-Honeywell found it 
could do the job better and faster...save money, too...with Denison 
hydraulic Multipress. 

A modified 8-ton Multipress—equipped -with 3-stage progressive die, 6-ton 
cylinder and special high-speed valves—mass produces about 70,000 of these 
ordnance-item buttons per 8-hour shift. Coining and blanking the buttons from 
coiled strip stock with Multipress — instead of using bar stock and a screw 
machine — cut costs significantly on the operation. 

The progressive Multipress die—designed by Minneapolis-Honeywell engi- 
neers—has 3 working stations. First station pierces triangular holes which relieve 

rer PROGRESSIVE DIE advances strip 4375” with each strip and permit proper impact extrusion. Second station extrudes and coins 
4” Multipress ram stroke. Holes are used for piloting — and ‘ or 
for stock advance with hitch feed parts to size—but leaves them intact in the strip. Third station blanks parts 
and moves them through the blanking die into waiting containers. 
This is typical of hundreds of jobs that Denison Multipress does today 
throughout industry...to give users the competitive edge 
T 0.002 max.bur,\)> Denison hydraulic Multipress means important plus benefits, too— longer 
’ tool and die life...less scrap...better quality control...minimum mainte- 
nance... greater operator safety 
Isn't it time you got the story on Multipress...complete line from 1 to 75 ton 
‘ oo1smex dia? } capacities. Call or write your Denison Hydraulic Specialist on your very next job. 
Tl-d b +0.00/ 
a.oor 72.001 1.1590" 092 DENISON ENGINEERING DIVISION 
Steaua American Brake Shoe Co. 
1182 Dublin Road @ Columbus 16, Ohio 
EXTRUDED, COINED AND BLANKED from pure magnesium 


strip—this button is mass-produced at extremely lou 
Multipress. Stock sizing rolls control thickness of s 
to die. Dentson hydraulic Multipress controlled pre 
holds necessary precision tolerances 





Burr tree 


‘ 90° 
0208-0003 : 
0125" 0.002 tr 











Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


Denison Stocking Branch Offices: LOS ANGELES +» CHICAGO - dn @) icA 
DETROIT * ATLANTA + NEWARK * CLEVELAND + HOUSTON IL 


HYDRAULIC PRESSES + PUMPS « MOTORS « CONTROLS 


ure €aitly 
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BUTTERFIELD the complete line 


%, Butterfield offers you everything you want in cutting 
ie) tools...when you want them...wherever you want them. 
INSPECTED Drills, reamers, taps, dies, counterbores, cutters, end 


mills, hobs and carbide tools. Warehouses in Chicago, 
suO76) R- Cleveland, Detroit, Fort Worth, Los Angeles, New York 
and San Francisco. See your Butterfield Distributor. 


BUTTERFIELD 





BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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Now-FINISH FLAT 


New Norton 6’ x 18” Surface Grinder 
Ready For Immediate Delivery 





Profit from these benefits 


1. Get Jobs Done Fast and Cool high table speed, 125 feet per 
minute, maximum. 2. Handle Tall Work Pieces greater vertical 
capacity, 15”. 3. Get Lasting Accuracy with guide-rail cross slide 
construction. 4. Control Vertical Feed Accurately and Position 
Fast with two-speed .0001” increment hand wheel. 5. Benefit from 
Better Sighting and Loading due to contoured splash guards. 


6. True Forms, Even on Worn Wheels because of recessed wheel 
spindle housing. 


You FINISH FLAT FASTER with the 
new Type S-3 hydraulic which is 
equally efficient for long production 
runs or a wide variety of toolroom 
grinding because of its new cost- 
cutting features. It produces plane 
surfaces smoothly with automatic 
or manual cross feed and with such 
fast, cool-running action that it saves 
time and money on every job. 

Ask your Norton Representative 
for the whole story. Or write us 
direct for Catalog 2128. And re- 
member: only Norton Company 
offers you such long experience in 
both grinding machines and grind- 
ing wheels to bring the “Touch of 
Gold” that helps you produce more 
at lower cost. NORTON COMPANY, 
Machine Division, Worcester 6 


Massachusetts. 


To Economize, Modernize with NEW 


WNORTONY 


GRINDERS and LAPPERS 


Gilaking better products... 
to make your products better 








NORTON PRODUCTS 
Abrasives + Grinding Wheels + Grinding Machines 
efractories « Electrochemicals 
BEHR-MANNING DIVISION 
Coated Abrasives » Sharpening Stones 
Pressure-Sensitive Tapes 


Worcester « Hartford « Cleveland + Chicago « Detroit 
in Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 
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FASTER... 


These and many other new features make this machine a “must” 
for your surface grinding jobs. 






































Finish flat faster, cut grinding time and increase production, with high table Heat goes off in the chips, due to new, high table speed. This cooler grinding 


speed, 125 feet per minute. 
JA 


permits faster production on heat-sensitive metals. 
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‘ 
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Handle taller work pieces with high-grind wheel head construction. The ver- 
tical capacity from the table top to the bottom of standard full size 8 
diameter grinding wheel is 15” 


Widely spaced, flat ways and guide-rail cross slide design maintain cross 


feed accuracy, providing lastingly accurate grinding of shoulders or 
porallel surfaces. 
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now it’s 








S&F gear testers 


at Eclipse-Pioneer 


because 


Division of Bendix Aviation Corp., Teterboro, N. J. 


} 


Graphotest record of gear checking at Eclipse-Pionee 


there’s no gear tester as accurate as the S&F 


Gear specifications for Eclipse-Pioneer’s directional 
gyros call for Precision Class 3 tolerances—tooth-to- 
tooth error of .0002’’, total composite error of .0003 

Eclipse-Pioneer found that the S&F provided the 
extra measure of sensitivity which assured that their 
gear production really held to these tolerances. It did 
the job faster, too. Set-up and change-over time was 
only a fraction of what it had been with other 
instruments. 

That’s why Eclipse-Pioneer recently added three 


URT 


PRECISION 
MACHINERY 
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new S&F testers—now has a total of 13 in active 
operation. 

And that’s why scores of other plants are changing 
over to the S& F—to make sure that the gears 
they make—or buy—are as accurate as they’re 
supposed to be. 

Ask us to show you why the S&F 
to repeat within .00001'’—is revolutionizing gear 
checking. Or talk to the S & F user near you; we'll 
send you his name. 


ORBAN 


COMPANY, INC. 


Harborside Terminal Building, Jersey City 2, New Jersey 


quaranteed 
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Production time reduced 
82% on new lathe 


New Barber-Colman 
36-speed lathe does 

13 operations on drive 

gear and shaft in 22.7 minutes 


Turning time on the drive gear and 
shaft shown in the illustration was 
reduced from 126 minutes to 22.7 
minutes when transferred from an 
old lathe to a new Barber-Colman 
36-speed lathe. 


The shaft is 15” in length with 
a maximum diameter of 3.744”. 
Spindle speeds range from 644 rpm 
to 912 rpm, and the feed is .013” 
per revolution. On the old lathe, 
speed was 350 rpm and the feed 
was .015” per revolution. This is 
a good example of how machine 
horsepower, accuracy, rigidity, and 
operational features can reduce 
costs drastically. 


Easy-to-set up Barber-Colman 
lathes combine power and precision 
for profitable optimum speed turning 
with negative-rake throwaway insert 
tools. They’re heavier and wider 
through the carriage than most 
lathes of their size. Controls are 
“human engineered” to make a busy 
operator’s job easier and more effi- 


cient. Yet they offer every toolroom 


a 
On, ‘ 
- ry --TURNING 
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STANDARD TIME 


NEW 36- 
SPEED LATHE 








SETUP TIME (hours) 


SPEEDS (rpm) 
FEED (inches per rev.) 


PRODUCTION (per hour) 





1.75 





644 to 912 
.013 





2.64 











feature you can name, plus guaran- 
teed accuracy for precision work. 


Opportunities in cost- 
cutting modernization 


There’ll never be a better time to 
buy a new lathe, or greater oppor- 
tunities to reduce costs through 
equipment modernization. Here are 
two good reasons: 


1. Throwaway insert tools are the 
biggest “break-through” in lathe 





Now in production in two sizes, 
these new machines will pull 

25 hp through the spindle and 
operate at speeds up to 2000 rpm. 
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“economics” in 30 years. Think of 
what it costs you to sharpen, change, 
and reset conventional tooling! 
Throwaway inserts make your 
perishable tool costs so low in rela- 
tion to part costs and the cost of 
operating a machine, the only sen- 
sible thing to do is boost speeds, 
burn up tools faster, and reduce 
floor-to-floor time. 


2. It’s the right time to buy machine 
tools, because you can “pick and 


choose” — get the 


right machine 
and tooling for your assortment of 
jobs. The increase in productivity 
will prepare your plant for periods 
of high volume, spiraling costs, and 
labor shortages tomorrow. 


Barber-Coitman Company 
93 Loomis Street, Rockford, Illinois 


Don’t expect a day’s work for 
a day’s pay on yesterday’s 
machine tools. 


BARBER 
COLMAN 


® 


PRECISION LATHES 


INDICATE A-9-45 45 








USE TWO-:: 


SSR” 


ONE 
WILL Do: 


Why use two-—or more standard twist drills to accom- 





plish a multiple diameter cavity when one Mohawk 
Subland tool will do the job in one pass...and, do 
it more efficiently, accurately and economically! 





Why overload yourself with an assorted inventory 
of ordinary drills when you can save time, money 
and equipment by combining your requirements in 
a few versatile, accurate Mohawk Subland tools. 

One Mohawk Subland tool will outwork and outlast 
dozens of ordinary drills. Because Sublands are infin- 
itely accurate and they can be repeatedly reground 
(in your shop) without losing their concentricity. 

Examine your hole costs, then see for yourself 
how many places a Mohawk Subland could easily 
and effectively handle the job and reduce your hole 
costs all along the line. 


Normal Delivery on 


Size ‘Opronai =F Fo 7 Bays 


from receipt of order! 


Write. «Mire... Phone Toda: 


and let a Mohawk engineer prove just how easy it is #6 save your 
time— money and tools through the use of Mohawk Sublands. 





. - oa! 
mi a 





Montpelier, Ohio 
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Useful though uncommon 


Easy to cut 


} 


Tapered gears, although not commonly used, 
offer a number of advantages when you have a 
design problem requiring an angular re 
ship between gear shafts. Production is no pr 


lation- 


lem because, with the proper fixtures, tapered 
gears can be cut rapidly and economically on ; 
Fellows Gear Shaper. 


The tapered gear is simply one whose 
» that of t 
helical gear with which 
at gear 
becomes a face gear. If the axes are parallel, it 


at an angle t he convention: 
it meshes. If 
axes are right angles, the “tapered” 
is an ordinary cylindrical gear. Pe 


o 
& 


* 
— 7 
— I. 


t 


=u 


SNeten 
Trey 


THE 
PRECISION 
LINE 


f. ry ; 
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As a result of the use of tapered gears in an air- 
craft engine, an article giving basic formulae 
and design considerations was written by a 
Fellows engineer and published in 1948. In- 
creased interest in this type of gear has since 
resulted in a number of other applications in 
machine tools, marine drives, speed reducers 
and missile projectors. 


Because of this increased interest, reprints of 
the article, “Designing Tapered Gears,” are 
being made available. If you would like a copy, 
simply write to our main plant in Springfield, 
Vermont. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Spr 


ngfield, Vermont 
Branch Offices: 


North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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Constant Cutting Speed on 
FRORIEP Vertical Boring Mills 


Provides these important 
advantages— 


e@ Equal surface finish 
over the entire 
facing range 


e Greatly reduced 
cutting time 


e Increased tool life 


e Less down time 


Double Column Model 6 KZ 175 


Single Column Model KE 12 


Electro-magnetic clutches on a FRORIEP let you 


maintain constant cutting speed—regardless of 


decreasing diameter. By a remote electric control 
you can change quickly to any available speed— 
without stopping the table. You can adapt table 


Uniform surface finish produced by a Froriep 


“COSA 





revolutions instantly to the most economical cut- 
ting speed for any diameter. if desired, speed can 
also be set to change automatically, gradually in- 
creasing as cutter moves toward the center—and 
without interrupting the cut. 

Simple, conveniently placed push buttons and 
switches control feeds and rapid motion of turret, 
cross rail and side arm. Cross rail head and side arm 
operate independently with 12 pre-selected feeds each. 
An electric tracer attachment will copy 90° in and 
90° out, reproducing almost any shape but under- 
cuts. Automatic tripping devices and combined 
taper-turning and threading attachment add even 
more versatility. 

Capacities Available Single column models 
provide a choice of table diameters from 40” to 63”; 
double column models from 69’ on up. Special de- 
signs also available on request. 


Write For More Information 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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New solid carbide 
single flute countersink 
#CS and center lap #CL. 


Solid carbide flute section increases rig- 
idity, eliminates chatter. Sharpening is 
by face grinding only. #CS has 82° 
taper, #CL has 60°. Available in %”, 
Y,", Yq" diameters, all V4" shanks. 
#CS available to order with 60° taper. 


Standard and special 
carbide single point bits 
—turning, facing, thread- 
ing, boring. 


© i 


Milling cutters now in stock with 
premium carbide grades. 





Instead of usual carbide 
tipped flutes, solid flute sec- 
tion provides much greater 
strength, less chatter, long- 
er cutting life, less danger 
of breakage. Costs less 
than full length solid car- 
bide construction. #RCS, 
fractional sizes 4" to %4". 
#RCB, decimal sizes .230” 
to .760”, ground to speci 
fications, 

















|! 


New straight shank 
carbide chucking 
reamer, #RCB and 
#RCS, with solid care 
bide flute section. 





Reamers, all types. Stub screw machine and 
carbide tipped shown. 





Saar SSssssssss 


Carbide tipped and solid carbide twist drills, straight 
and tapered shanks, every type and purpose. 





End mills, straight and spiral flute, solid and carbide 
tipped; for aluminum, iron, steel and other materials. 








SEND FOR NEW COMPLETE 
CARBIDE TOOL CATALOG 


& 


Special carbide tools for every high production purpose. 


Pilot reamer shown, 
Special face mill. 


Form milling cutter. 


ss 


TOOL COMPANY 


WAREHOUSES: CHICAGO 
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FOR FURTHER INFORMATION 


For maintenance departments and construction field we also supply 
Core Vent and Speed Spiral masonry drills and tile and glass drills. 


21650 HOOVER RD. - DETROIT 13, MICHIGAN 


° DETROIT . YORK . 





NEW LOS ANGELES 


Division of Van Norman Ind., Inc. 


USE READER SERVICE CARD; INDICATE A-9-49 





PRET IL ELEC 


Tt 


That’s a mighty big order for any shop, but Alcoa® Alumi- 
num Tooling Plate and Alcoa Tool and Jig Plate can fill 
it. Here’s a case in point. You can make three times as 
many core blower plates from 100 pounds of Alcoa Tool 
and Jig Plate as compared to the number obtainable from 
100 pounds of conventional tooling plate. Now add these 
other savings: aluminum machines three times faster with 
better accuracy . .. machines and tools last longer . . . less 
maintenance is required. 

Slash Labor Costs as Much as 60 Per Cent. Along with 
aluminum’s high-speed machining characteristics, you get 
all-important light weight for savings in handling. Be- 
cause it weighs but one-third as much as iron or steel, 
changeovers are reduced to a one-man job. An aluminum 


50 FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


ALCOA ALUMINUM 
TOOLING PLAE.. 


AND TOOL 
PRODUCTION. 
WITH LESS LABOR 


-*) 


jig takes less time and work to open, close, move, store or 
set up. 

Call Your Local Alcoa Distributor. Order locally from 
a wide selection of sizes and gages, cast or rolled. Alcoa 
Tool and Jig Plate is ideal for high-precision tooling 
needs. Alcoa 6061-T6 Tooling Plate is a wrought alumi- 
num plate for high-strength utility requirements 


Your Guide to the Best in Aluminum Value 





Aluminum Company of America 
\ 950-J Alcoa Building, Pittsburgh 19, Pa 


INDICATE A-9-50 The Tool Engineer 





yy an would guarantee 
a flatness of + OOOOS5 on parts 


weighing 4920 Ibs. 


Proper functioning of this vital missile tracking equipment required 
the highest degree of accuracy obtainable in flatness and parallelity 





on several component parts . . . some of unusual weight and size. 
Of all the precision machine tool manufacturers asked to submit 
recommendations and quotations, only the Lapmaster Division of 





Crane Packing Company would guarantee to meet the tolerances. JOB DATA 


Hand! | h f h 
andling large and odd shaped parts was not new to the (il DANE: Greaatemebenmatnonis 
Lapmaster. Standard Model 84 Lapmasters had long been lapping ing antenna for @ long-range radar system. 
Largest was weldment weighing 4,920 ibs. 
to flatness within three light bands (.000035”) on large castings. and measuring 84” in diameter with bearing 
” ” ” 
Therefore only a few modifications to the standard Lapmaster 84 tends of 48° OD. 2 40° 1B. end 14° OS. 


x 12” LD. (see photo). 
were required to take care of the 4920 Ib. 84” diameter weldment 
THE SPECIFICATIONS: Fiatness and porallelity 
see job data). had to be held to *.00005” with bearing 
This job also required a machine with the versatility to handle lends lapped en the same plane. Faces on 
mating part cre also being lapped to the 
a variety of small parts as well as the big ones. This customer same specifications. 





found—as hundreds of users have—that size, shape or form is no THE MACHINE: Standard Lapmaster Model 84 


@quipped with an 85” O.D. x10” 1D. lop 
prostem to a Lapmaster. plate. Special roller bor with simple mount- 
On any job—flatness of the lap plate is continuously maintained ings and fixtures to control position of the 


odd shaped parts during lapping. 

by the patented reconditioning action of the conditioning rings. 

INVESTIGATE the possibilities and advantages of machine lap- 
ping in your plant. Whether you havea problem of flatness and finish 
on parts the size of this 4920 Ib. giant or pieces 
4” in diameter there's a Lapmaster to do 
the job. Write for the latest Lapmaster 
technical bulletins. 














ma ... THE MACHINE 


THAT PUT PRECISION 
LAPPING ON A 
PRODUCTION BASIS... 


A product of Crane Packing Company 
3 6469 OAKTON STREET, Morton Grove, Ill. (Chicogo Suburb} 
ar 6UF 


tn Canede: Crane Packing Company, Ltd., Hamilton, Ont. 
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Weldynamics 


ARC WELDING AT WORK CUTTING COSTS 


Completely automatic welding... guided by hand 
with the “Mechanized Squirt Welder” 


Here’s how you can get the speed and sureness of automatic 
welding . . . plus portability and versatility never before 
heard of in submerged arc welding. 


Mechanized gun is propelled at any preset speed while elec- 
trode and flux are fed from an all day supply on the compact, 
portable control unit. 


e Accurately controlled speeds 
agp ae ' TRIGGER — Si) 
from 1 to 70 inches per minute. ! 3 


and stop 
e Flux and wire supplies allow 
many hours of continuous weld- 
ing. 
e Guides in any direction without = . = SPEED CONTROL AND REVERSING 
fixtures. SWITCH — Speed con 
e Deep penetration of submerged 
arc welding. 


e Easy to make beautiful welds. 


e High operator appeal—light 
gun, no helmet. 


MOTOR MOUNT ‘ 
rat tor easily ad. TRAVEL meTOR — = 
down t =. B= WHEEL— Propels gu 
ux coverage S % y tion at desired peed. 
tated around the : 

to change travel 
ol wire 
Map kK é ‘ mnects 
rquick removal of en- 
travel mechanism 
r manual operation 


FLUX - Granul. ar flux feeds : ELECTRODE —(°4” or %”")—F 
thro ugh | tube from tank on con- ——_ - -* continuously from.60 Uk 

trol unit to smal I re servoir on gun. a St contre! unit 
Flows from gun by gravity as > ~~ “4 p thle cable 
needed. 


through extra 


PORTABLE Cossrece UNIT (not shown) — Con- 
tains arc nd inching ipeed controls as 
well as meters io eullinn ena da d voltage 
Unit also mounts 60 lb. coil of eheatveds and 
tank for over 100 Jhs. of flux. Entire control 
ystem operates on 115 volt AC power. 


The World’ Largest Manufacturer 
of Are Welding Equipment 
© 1958 The Lincoln Electric Company 


THE LINCOLN ELECTRIC COMPANY, Dept. 5022, CLEVELAND 17, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-52 The Tool Engineer 





The Chicago Division of Young Spring and Wire Corp., 


Detroit, Mich., required two 300 ton presses to handle fabri 
1 


cation of certain components of integral front seat frames for 
the new, low silhouette automobiles. By selecting Pa 
Hydraulic Brakes and using progressive dies coupled 

an automatic material feeding system, it became possib! 


form major components of seat frames at each stroke of press 
In a one-man operation, the first press stamps and forms the 
rear rail . 


§71 0 


. the major component of the seat frame . . . from 
width material automatically fed through a 9-station 
progressive die from the back of the press to the front. The 
second press with two 4-station dies flattens and forms the 
ends of tubular material used for front seat, split-backs 


Hydraulic system holds ram momentarily at the work to 


Write for brochure 
PACIFIC INDUSTRIAL 
MANUFACTURING COMPANY 


HYDRAULIC 


DISTRIBUTORS 


co 
e KANSAS CITY, DES MOINES & ST. LOUIS—Moehlenpah Engr. Co. « 
BURGH—Steel City Tool & Machinery Co 
The Gute Co. © MILWAUKEE—The Gute Co. « 


DETROIT—Taylor-Thompson Machinery Co. © MINNEAPOLIS—The Gute Co. « 
Machinery Co. «© ALBUQUERQUE—R. E. Duboc Associates «© WYNNEWOOD 
& Co, Inc. © WETHERSFIELD, CONN. —Beisel Machinery Co. «© TORONTO—Hercules 


September 1958 FOR FURTHER INFORMATION, USE 


LOS ANGELES—Tornquist Machinery Co. «© PORTLAND—Portland Machinery Co 


PA.—Edward A. Lynch Machinery Co. ¢ MT. VERNON NWN. Y 


READER SERVICE CARD; INDICATE A-9-53 


aa 


METAL BEING FED 
AUTOMATICALLY TO BACK OF PRESS 


distribute tonnage evenly as punches ente 


; eet 
are noiseless and extremely accurate. 


Pacific Hydraulic Brakes actually cost less than conven- 
tional presses for this work. Pacific is a versatile tool profitable 
for any plant, large or small. It pays for itself from opera- 
tional savings in blanking, forming, deep drawing, emboss- 
ing, punching, straightening, stretching, extruding, hot form- 
ing or shearing. There is a Pacific Hydraulic Press Brake of 
the correct size to suit your needs. 


848 49th AVE., OAKLAND, CALIF. 
’ _ PLANTS: 


OAKLAND, CALIF. and MT. CARMEL, ILL 


BRAKE 


SEATTLE—Buckner Weatherby Co. * SALT LAKE CITY—Todd Machinery 
e DENVER—R. E. Duboc Associates * HOUSTON—Butcher, Carter & Preston Co. * DALLAS—Machine Tool Associates * TULSA—Martin Machinery Co 


NEW ORLEANS—Dixie Mill Supply Co. « 
e CLEVELAND—Wigglesworth Machinery Distributors « 


NORFOLK—Tidewater Supply Co. « PITTS 
INDIANA—Harry B. Green Machinery Co. « CHICAGO- 
LOUISVILLE—Harry B. Green 


William Halpern 
Presses, Ltd 


3 03 





case history no. 46 














Hand load blank port 
to dial fixture and 
automatically clamp. 











Good way to hold a winning hand 


in competitive manufacturing. 


This major manufacturer of automatic control equipment has used 
cost-reducing Bodine Basic Machines and tooling methods for 
many yeors. 


The interesting new Bodine unit shown above went in to replace 
another machine . . . to include MORE OPERATIONS, performed 
at a FASTER RATE. 


The new machine features recently-developed Bodine reversing 
motor-driven lead screw spindles... one vertical and one inverted. 
The valuable versatility of Bodine tooling with combinations of 
vertical, angular and inverted spindles is clearly demonstrated. 


This is also an example of how advanced Bodine tooling is con- 
stantly stepping ahead of production demands, even among 
present Bodine users. In all cases, such tooling is readily adapted 
to present Bodine Basic units, an important cost-advantage users 
of our equipment enjoy. 


If you have a part you would like to produce better at lower cost, 
send us a sample and prints for analysis. No cost or obligation. 
Write Dept. TE-9 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-54 


MATERIAL and PART: Zinc die-cast valve body. 


PRODUCTION: 15 complete pieces per min.; 6000 
operations per 50-min.hr. 


Correo 


BRIDGEPORT 5, 


AUTOMATIC DIAL TYPE DRILLING, MILLING 
TAPPING, AND SCREW INSERTING MACHINES 


The Tool Engineer 





Tools you can Trust 
DISTRIBUTED BY 
Men you can Trust 
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Heller 
nucut 


FLAT GROUND 


DIE STEEL 


TRUSTED SHORT-CUTS 
TO LOWER COSTS 

















Heller 


Ub Proved” 
Flat Ground 


Avoid costly machining-to-size and finishing 
operations with ready-to-scribe Heller Flat 
Ground Steel. Smooth finished to 25-35 micro 
inches and free from scale, decarbonization 
and surface defects, they are stocked in 

wide range of over 1500 accurately dime! 
sioned flats and squares. 


if cr 
Ji= SIEEI 


HELLER FLAT GROUND is your best 
source of wear-resistant DIES, PUNCHES, 
PATTERNS AND PARTS. Available in oi/ 
hardening and air hardening types, it is 
spheroidize annealed for easy machining and 
uniform hardening. So, it cuts unit costs to 


profitable levels. 


HELLER TOOL CO. 


Branches and Warehouses Newark * 





Steel 


meets demand for parts that require no heat 
Made of 
fine-grained, silicon killed, forging quality 


treating or just case hardening. 


] 
steel, 


it is easy to machine and weld. 


to save you money. 
Use his inventory. 
It is conveniently 
at hand, saves your 
time, frees your 
capital. 


DistTRisuToRs 
“vee ure 10% Room 


SERVICE + STOCKS SAVINGS 


America's Oldest File Manufacturer 
NEWCOMERS TOWN, OHIO 


Subsidiary of Simonds Saw and Steel ¢ 





Diameter range of standard 
honing tools Vg - to 254". 


September 1958 FOR 


The piece requires a .0002” hole tolerance plus perfect alignment, roundness 
and straightness of both holes. 


The best process for this tough job was Sunnen Honing. The Sunnen Honing tool 


hones both holes simultaneously . . . the workpiece is self-aligning on the 


tool. The one honing operation guarantees alignment, identical size and 
controlled surface finish in both holes. 


Sunnen Honing eliminates the problems you have in machining tandem bores 
by other methods: clamping distortion; jump and chatter of long quills or 


boring bars; turntable alignment error; inconsistent finish produced by dull tools. 
Sunnen Honing easily holds tolerances to .0001”.. . requires no fixtures 
and assures low cost per part. Average honing machine installation with 
tooling is around $1,000. 


é 


WA 


Sinn AE Al 


ai 
SERVICE CARD 
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7927-U Manchester Ave. ¢ St. Louis 17, Mo. 
Canadian Factory: Chatham, Ontario 


FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-57 
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Drilling bar stock to close tolerances in 1.D. 
at the Hartford Special Machine Co. 


"The Jacobs Rubber-Flex Collet is 
the best collet | have ever used” 


\ 


Albrecht Keyless Chuck 
and Jacobs Rubber-Flex 
Collet Lathe Chuck team 
up on center drilling job. 


Mr. Shaler Rundberg drills steel bar on LeBlond Dual Drive 12” Lathe 
equipped with a Jacobs Model 91 Rubber-Flex Collet Chuck at head 
stock, and an Albrecht Model 130 J6 Keyless Drill Chuck at the tail 
stock. He often works with highly polished or finely ground parts. 
He says: 


“The Jacobs hand wheel type lathe chuck lets me chuck polished or 
ground parts for additional operations without marring. The Rubber- 
Flex Collet is the best collet I've ever used.” 


You hold your work with the tightest, most accurate grip ever devised 
when you hold with the Jacobs Rubber-Flex Collet. Ask your industrial 
supply distributor for Bulletin 57-CC on the Model 96 Key Type Collet 
Chuck shown here and for Bulletin 57-LC on the Model 91 Hand Wheel 
Collet Chuck. 


Jacobs and your industrial sup 
ply distributor are ready to 
deliver the chucks you need and 


the service you deserve. First 


in chucks first. in service. 


The Jacobs Manufacturing Company, West Hartford, Connecticut 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-58 


The Tool Engineer 











Precision TODAY to Gage 
TOMORROW'S Horizons 


Current missile, atomic energy, and other similar projects are demanding gaging 
instruments capable of measuring with a precision thought impossible only 
yesterday ... and of performing inspection jobs of extreme complexity. 

If you are engaged in missile or atomic development projects — or 

are planning to participate — you can count on Pratt & Whitney 

to design, develop and produce the special instruments you need. 


We offer you a full staff of engineers and technicians, who have AEC and 

military clearance and work in classified areas. We also offer our proved ability a: 
precision gage makers. We can develop gages to check components of any size or 
shape, and we can create gages fully integrated with business machines or 
other recording and analyzing devices. We are specialists in checking 

polar coordinates of contoured parts and in gaging miniature 

bearings and similar hard-to-inspect components. 


Write, phone or call, and discuss your requirements with us. We’re ready to start 
work now on gaging instruments for your projects. Pratt & Whitney 
Company, Inc., 16 Charter Oak Blud., West Hartford, Conn. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS « GAGES + CUTTING TOOLS 





ALL-NEW Automatic 

















POTTER & JOHNSTON 


AUTOMATIC 
TURRET LATHES 








lurret Lathe 


e 
] O UR pro due tion! To help you produce parts faster and at lower cost, the 


Potter & Johnston 3E-15 Automatic Turret Lathe offers 

every advanced feature you’ve been looking for. It’s com- 

pletely new in design and construction. This machine gives you the power and extra 

rigidity you need to hog out tough alloys faster . . . plus the precision you want to 

hold closer tolerances and produce smooth finishes. Set-up is fast and easy, saving valuable 

time and insuring lowest per-part costs on both short and long runs. Real tooling versatility will help you 

machine the most complicated cuts with new speed and efficiency. The 10-inch chuck capacity combined 
with wide speed and feed ranges will let you handle a very broad variety of work types and sizes. 


HERE’S EVERYTHING YOU NEED TO HANDLE YOUR JOBS 
FASTER, BETTER, MORE PROFITABLY — 


FASTER METAL REMOVAL 


¢. INCREASED POWER... with all-new 15 hp headstock for fast accurate removal of the toughest alloys. 
¢ GREATER RIGIDITY THROUGHOUT .. . with new, heavy steel weldment base and hardened-and-ground tool steel ways. 


¢ TURRET COOLANT SYSTEM... in addition to overhead system. Lets you pump coolant through turret tools for maxi- 
mum efficiency in drilling, boring and other internal machining operations. 


FASTER SET-UP 


* NEW CROSS SLIDE CONTROL . . . with selector switches now provides faster, easier set-up for delayed or on-time 
movement. Cross slides can be operated together or independently with any turret face and can be adjusted 
longitudinz lly, independent of each other. 


* NEW INDEPENDENT MOTOR DRIVE FOR TURRET INDEXING .. . permits indexing during set-up without forward travel 
of the turret. 


¢ EXTRA-LARGE CONTROL DRUM .. . located for easy access, insures fast programming of all machine functions in- 
cluding automatic speed and feed changes, rapid traverse, etc 


¢ 6-FACE TURRET .. . allows opportunities for greater tooling flexibility. 


REDUCED MAINTENANCE 


¢ ELECTRIC CLUTCHES THROUGHOUT... are self-compensating for wear, require no adjustment. 


e CENTRALIZED AUTOMATIC LUBRICATION .. . for turret slide, cross slide and base, reduces wear and insures smooth 
operation of all moving parts. 


POTTER & JOHNSTON COMPANY 
SEND NOW FOR THE FACTS... ‘an Zz : a Mee Newport Avenue, Pawtucket, Rhode Island 
mail this coupon today for your free ” ‘4 + Without obligation — 
copy of Bulletin No. 172. Contains Eb ye > Please send my copy of Bulletin No. 172, with all the facts on the 
complete data and specifications on eigen \ a mae tae ane Pp eats then ate — ye a aes re 
the new Potter & Johnston 3E-15 Ea = ; a poe oF geet pt presentative call and show how a 3E-15 
Automatic. If you prefer, aska & i 
P&J Representative to call and : a ‘ name. 
discuss its advantages with you. : 
There is no obligation, of course. 





position 





company 





co. address 





city 


JOHNSTON &) x Wl xx 
ee CUTTERS aed | MACHINES 
oo ee 





SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 











Simplified Controls 


win enthusiastic approval 


BULLARD 


The Bullard Company 


Bridgeport 9, Conn. 


The operators and plant management of 
a leading manufacturer of earthmoving 
equipment highly endorse the simplified 
controls of the Bullard Cut Master 
V.T.L., Model 75 

All the controls, for every function the 
machine is capable of performing, are 
within the span of a man’s hand with th 
movable Pendant Control 


e 


These functions include the start and 
stop of the table, selection of speeds, 
feeds and directional movements of all 
heads in feed or traverse. 

This feature, a Bullard exclusive 
proves the efficiency of the operator and 
increases production 


To cut costs when cutting metal 


Buy BULLARD 








Gears... 
Cutting Oils... 
and How to 
Save Money 


The more gears your equipment can hob before tool 
change, the lower your cost of operation. Sinclair 
Ordnance Cutting Oils have earned the reputation 

for increasing tool life because of their high heat 
dissipation characteristic. Furthermore, a special E. P. 
agent assures the highest quality finish... more 
money saved through fewer rejects. Switch to 
Ordnance, now. Next time management asks how 
you've cut costs, tell them you've changed to Sinclair— 
and show them the results. 


Call your Sinclair Representative 

for further information or write for free 

literature to Sinclair Refining Company, aad 
Technical Service Division, 600 Fifth Avenue, 2) 
New York 20, N. Y. There is no obligation. , ¥ 


\ 
‘ 
| 
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Measure in Maillronths 


WITH THE New 


AMES 


eh Oh nO ed On | = OF 0 


{ 
- -CHECK - 
PORTA- ~C x ANCL 1707) 


AMES 


g.c. AMES 00. WAL 


Wy, 
/ 





THOUSANDTHS SCALE : DiV= .OOOI” 
TENTHS SCALE : DIV= OOOO!" 





Check these exclusive 
Porta-Check features 


. Completely Transistorize 
nhe 
T . . . + . . vacuum tubes ) 
Now you can see ten millionths of an inch... Easily estimate 
five millionths... with Ames Portable Transistorized Comparator. . Low cost, long life batteries 


provide power 

An amazingly sensitive comparator, Ames Porta -( heck now makes it pos- 
sible to get accurate measurements —in millionths of an inch —anywhere in the 3. Lightweight, portable 
plant. Use it on the production line; at quality control check points; in the anywhere in the plant 
tool room — wherever you need it! 

Porta-Check converts minute dimensional variations to voltage changes 4. Accurate, Sensitive, Rugge 
and amplifies them so they can be read easily and accurately. The meter dial — : 
shown in actual size — can be used as either a “tenths” scale or a “ thousandths”’ . Simultaneous zero setting for 
scale by simply setting the front panel rotary switch. both scales 

As a ‘‘tenths” scale it is graduated directly to ten millionths. With the ; ae 
generous spacing between graduations it is easy to estimate five millionths. - Simultaneous magnification 
Total range on this scale is .0006”. setting for both scales 

As a“ thousandths”’ scale it is graduated directly to .0001”, making it simple _ za 7 
to estimate “half tenths”. Total range on this scale is .006”. : . Two scales: ‘'Tenth”’ scale 

The low friction pick-up head is unaffected by environmental conditions graduated to ten millionths 
and uses no mechanical magnifications. In fact, the pick-up tip, which ts the a. x , 
only moving part in the pick-up head is supported by a blade fulcrum bearing Thousandths” scale graduated 
that is frictionless and free from bind, play or wear. to .0001” 


Representatives in Principal Cities The new Ames Porta-Check is 
= \\ truly the most accurate portable 
Zee) B,. - A M E SS C ©, comparator available today — and 
=<\ 30 Ames Street, Waltham 54, Mass. it’s low in cost! See your local Ames 


s ; representative or write directly to 
In Canada B. C. Ames ¢ 45 Oriole Parkway, Toront he f, rf : l d Is 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES wOS SUEUOEY SOS CONG CESS Coleee. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-64 The Tool Engineer 




















ATLANTIC INSTRUMENT — NDF 


i toe 


FEATURES ...1) AUTOMATIC CYCLING 
2) VARIABLE FEED Designed and built by ATLANTIC INSTRU- 
approaches and returns MENT COMPANY for their own use... and 
GUARANTEED now offered as a type and size of machine for 
to hold work to .0002" = which there is a strong demand, especially in 
the instrument and allied industries, where 


close tolerances must be held. 


The UNIMATIC comprises an extremely ac- 
curate mac hine clement, mounte don a egranile 
base scrape d to a tolerance of .0O0O05", with 
other features (fully explained in our cata- 
log) neutralizing the effects of temperature 


variations. 


LBusseut, LB fousroox & LE TENDERSON, INC. 


292 Madison Avenue, New York 17, N. Y. 


September 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-65 





If you're spending 
er 
for lightweight 
tooling metals 


— Tee | paesages 
weft hEL 2 CREE emer ll 
aU 
Sana Capanetanrenaeett 


id 


: “if 


you can do the same job 


....... for this much with 


It’s true! Dow magnesium tooling plate costs up to 
35% less than other lightweight tooling metals. The 
fundamental characteristics of magnesium permit 
rolling and oven thermal flattening to a degree of 
flatness and surface smoothness satisfactory for vir- 
tually all tooling uses. This flatness is not obtainable 
in other lightweight tooling materials without costly 


machining of the surface. 


You actually save money twice with magnesium be- 
cause it costs less to fabricate, too. Magnesium is 


AVAILABLE FROM STOCK AT: 

Copper and Brass Sales, Inc., Detroit, Michigan 
Fullerton Steel and Wire Co., Chicago, Illinois 
Hubbell Metals Inc., St. Lovis, Missouri 


DOW MAGNESIUM 
TOOLING PLATE 


the most machinable of all tooling metals. It’s easy 
to cut, to weld, and to handle in the shop, and light- 
weight magnesium tools make more efficient workers. 


Investigate, and you will find that magnesium costs 
LESS TO BUY, COSTS LESS TO FABRICATE, COSTS LESS 
TO use. Get the whole story from your Dow mag- 
nesium supplier. Contact him today or write to THI 


DOW CHEMICAL COMPANY, Midland, Michigan, Dept. 
MA-1428A-1. 


A. R. Purdy Co., Inc., Lyndhurst, New Jersey 
Reliance Magnesium Company, Los Angeles, California 
Vinson Steel and Aluminum Co., Dallas, Texas 


CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-9-66 The Tool Engineer 
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Precision Tool News 





NO. 7 REPORTING NEW DEVELOPMENTS 
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8 New B&S Sine Tools Speed Precise Angular 


AT BROWN & SHARPE'S PRECISION CENTER 








“ eee 


Settings for Work-Holding and Inspection 


Brown & Sharpe’s new Perma-Sines 
establish angles quickly and precisely 
... hold work magnetically, without 
clamping. Their permanent-magnet 
surfaces switch ON or OFF at the 
turn of a lever, yet require no elec- 
trical connections. “Firm” hinges 
eliminate the need for clamping 
plates and possible distortion during 
attendant tightening. Direct contact 
of the rolls with gage blocks prevents 
inaccuracies caused by intervening 
members (with the spacing necessary 
between such members and rolls). All 
parts except magnetic surfaces fully 


hardened; top plate flat to .0002” all 
over; roll centers held to .000030” 
per inch. 


Brown & Sharpe Inspection Sine 
Plates have tapped holes for holding 
devices in sides, ends and tops... 
offer maximum accuracy for inspec- 
tion work. Flat over-all to .0002”, they 
are made of normalized and seasoned 
steel, fully hardened throughout. 


3&S Perma-Sines and Inspection 
Sine Plates are both available in 
simple and compound types; 5” and 
10” sizes. 





PROGRESS IN PRECISION 2” FOR 125 YEARS 


New B&S Square Shows 
Amount of Out-of-Squareness 
at a Glance 


One end of the B&S Direct Reading 
Cylindrical Square is precisely ground 
and lapped “out of square” to a pre- 
determined degree. When the square 
is rotated, its angle with the base 
surface will at some point match the 
angle of the work piece, and shut 
out light against the work. Out-of- 
squareness is then read directly in 
.0002” by following the dotted curve 
nearest the top of the work edge to 
the top of the cylinder. The other end 
is precisely square with the cylinder. 





MUZP ze & ZEOCBSA 


New B&S Hite-Cheks for Use 
with Test Indicators Provide 
Higher Accuracy at Lower Cost 
To transfer the very accurate dimen- 
sions set up by B&S Hite-Sets, Hite- 
Icators, etc., devices are required that 
will support any dial test indicator 

. in any position ... without chat- 
ter or other vibration. Brown & 
Sharpe’s new Hite-Cheks (right) do 
this job superbly. Hite-Cheks repeat 
all “low” and “high” measurements 
precisely, even with high-amplifica- 
tion indicators; are lower in price 
than all graduated devices. 

Unusual, box-type uprights of 
aluminum provide rigidity and sta- 
bility without excess weight; sturdy 
bases, with hardened and lapped gra- 
phitic steel wear pads do not chatter. 
Two-piece sliding heads provide quick 
rough settings, positive fine adjust- 
ments ... can be securely clamped. 
24”, 36” and 48” sizes. 


These Tools Available Now 
Through Your B&S Distributor 
Brown & Sharpe’s newest accuracy- 
boosting, cost-cutting tools are avail- 
able through your nearby B&S dis- 
tributor ... at factory prices. Brown 
& Sharpe Mfg. Co., Providence 1, R.I. 


Booth 824, Western Tool Show 


Brown & Sharpe » 
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Produces chips 


New Revolutionary Tapping Principle Cold Forms that may clog 
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BESLY X-Press Tapping is a cold forming or 












































swaging process for producing internal threads 
in ductile metals. The desired thread is formed 
under pressure. The grain fibers follow the con- ig , 
tyle X-Press Tops—for through or bottoming 
tour of the thread, as in good forgings. They are — 


not cut away as in conventional tapping methods. — daily || | ee nea ee $Y 


Complete application details are available — see A ges dpe iy Pio slaaalatas 


toming holes with ample clearance. 


your Besly distributor, or send coupon. Where UQERTEUYY YL | eee reece _— Sa 


this new tool can be successfully applied the re- tam a 


B’’ Style X-Press Taps—for bottoming holes only. 


sults are phenomenal! Jt would pay you to try — AAP | 
them yourself si NOW! . "*PC’’ Style X-Press Taps—same work as x: Style 


series, except the root diameter controlled ot 75% 
of thread. 

















SEE YOUR BESLY DISTRIBUTOR or send coupon 


CLIP TO YOUR LETTERHEAD 2 Engineering, Service and Specials ... are a Besly Specialty 


Send X-Press Tap data 
Send Drill Catalog 
Carbide Catalog 


BESLY-WELLES 
CORPORATION 


Est. os C. H. Besly & Co. 1875 
118 Dearborn Ave., South Beloit, Illinois 


Gage Catalog 


Your Name : z Grinders and Abrasives * Taps * X-Press Taps * Drills °® 
Reamers * End Mills * Tool Bits * Gages * Carbide Tipped 
Tools, Blanks, Lapped Toss-away Inserts and Holders 
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Lapped TOSS-AWAY 
INSERTS and HOLDERS 


Special Besly lapping process 
gives more tool life per cutting 
edge with less chipping and 
breaking. Wide range of sizes, 
positive and negative rakes 
Holders in styles and shank sizes 
to fit the job 





BLANKS 
LR, 


In sizes, grades and styles for 
every cutting need. Standards in- 
clude: reamer blanks, lathe cen- 
ter blanks, rectangular strips, 
solid cylinders, pulley grooving 
blanks and others. “Specials 
made to order 


ft, nerve SERVICE 


TIPPED TOOLS 


Standard tools supplied in a 
variety of grades, sizes and 
styles for turning, facing, bor- 
ing, chamfering, planing, mill- 
ing, end cutting, threading and 
grooving in cast iron, non-fer- 
rous, steel and steel alloy metals. 
Modifications and ‘‘specials”’ 
made to fit specific jobs. 


only tools with perfect radii... 


... means that BESLY carefully makes every Carbide Tool 
to the highest standards of accuracy and quality 


Only the best materials and methods are used NEW PACKAGING 


in their dev elopment — advantages which give 


you longer life, less downtime, fewer rejects T ga Skin-Pak for 
& & 


and higher production rates at lower cost. Inserts and Blanks 


Lapped toss-away inserts, carbide blanks, in standard package 
quantities, are conveniently arranged on 3” x 5” file card 
size fold-over cardboard pack secured with transparent poly- 
ester film for complete protection. Besly’s new package pre- 
vents chipping of cutting edges and insures perfect condition, 
ready for instant use 


A complete range of standard styles and sizes 
is always available for overnight delivery 
through your Besly distributor. Ask him for 


Catalog 857 and for Besly’s super-service on 
Plastic-Pak Cigarette Box 
for Tipped Tools 


“specials.” 





Besly has a few select markets open for distribu- 
tors who can handle carbides. Write for details. 


Standard tools inserted in Styrofoam and packed in individual, 
attractive plastic ‘‘cigarette’’ boxes. Provides easily identified. 
handy, fully-protected tool packages always ready for use. 











SEE YOUR BESLY DISTRIBUTOR OR WRITE FOR CATALOG 857 


\BESLY 


Engineering, Service and Specials . . . are a Besly specialty 


BESLY-WELLES CORPORATION 


Est. as C. H. Besly & Co. 1875 


GRINDERS and ABRASIVES ® TAPS @ 
X-PRESS TAPS © DRILLS © REAMERS @ 
END MILLS © TOOL BITS ©® GAGES 
® CARBIDE TIPPED TOOLS, BLANKS, 
LAPPED TOSS-AWAY INSERTS 


118 Dearborn Avenue, South Beloit, Illinois and HOLDERS 
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COST SAVINGS YOU 
CAN MEASURE 


Available from stock 
in sizes from '3/36 to 31/2 


The superiority of Vers-O-Tool auto- 
matic die heads has been proven in 
thousands of applications. Basic de- Elimination of out of round and drunken threads 


sign simplicity, unsurpassed econo- Chasers can be ground closer to center, resulting in 
mies in chaser grinding and precise smoother, more accurate threads 


relocation of chasers without re-ad- 5 Chasers lighten the chip load on each tool 
justment . . . all have contributed to Longer chaser life per grind—less machine down time 


nat tow eade ed — 
etter threaded pieces at lower cost. 5 Chasers permit threading of parts with flats, slots 


Now with 5 chaser heads available keyways, etc. 


’ 


in a complete range of sizes . . . add up 


these conclusive jacts and prove it to 
yourself! 


THE NATIONAL 


ACME COMPANY 
Ci 193 East 131st Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N. J., Chicago 6. Iil., Detroit 27, Mich 


Write for complete information 
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Opportunity Knocks! 


In a recent NBC radio program titled “America on the 
Go.” Alex Dreier stated, “The nation looks to its tool engi- 
neers for an even higher rate of productivity and an even 
higher standard of living in the future. The prospects of an 
increased population and the demands for a shorter work- 
week make it imperative that productivity leap again, and 
it is the tool engineer who bears the responsibility for mak- 


ing it happen.” 


ASTE is ready to help us bear this responsibility through 


its expanded educational programs. 


As schools across the nation resume operations this month, 
we tool engineers should take note and remember that, for 
us, school never lets out. We must forever be striving to 
keep abreast of the rapid technological changes constantly 


taking place 


Our Western Tool Show, opening September 29 at Los 
Angeles, is an important educational opportunity. Technical 
sessions and symposia are planned around the theme of 
“Tooling for the Space Age.” .During the week. more than 
fifty papers will be presented, most of which will be available 


to the membership through the published Collected Papers. 


Other plans in the Society's educational program include 
seminars on creative manufacturing and lecture series on 
advanced tool engineering practice for presentation in co- 


operation with interested chapters. 


These are opportunities to help ourselves as individuals, 
and to help our nation’s welfare and security through the 
companies for which we work. Let’s make full use of them 


and be thankful we have a virile Society to provide them. 


PRESIDENT 


{merican Society of Tool Engineers 





Why do 


There are four main reasons: 
First, the nation’s largest stocks 
of Allegheny stainless are always 
on hand at Ryerson—2351 types, 
shapes, sizes and finishes . . . tons 
of sheets, plates, bars, angles, 
pipe, tubing and fittings. 
Second, Ryerson knows stainless. 
As the pioneer supplier of stain- 





more stainless buyers 


call Ryerson? 


less from stock, Ryerson has 
worked with more stainless users, 
helped more firms to use the right 
type to the best advantage. This 
experience is always available to 
present and future users. 


Third is the equipment for cutting 
stainless to your specifications. 
The 


most modern shears, saws, 


and flame-cutting machines pro- 
duce accurate sizes and shapes, in 
any quantity. 


And fourth is Ryerson’s ability to 
deliver any requirement, any 
quantity—on time. 

When 


help on stainless problems—call 


you need stainless, or 


your nearby Ryerson plant. 


<> RYERSON STEEL 


Principal Products: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


FOR FURTHER 


YORK * BOSTON * WALLINGFORD, CONN 


CHICAGO + MILWAUKEE © ST. LO 


INFORMATION, USE READER SERVICE CARD; 


* PHILADELPHIA * CHARLOTTE * CINCINNATI « CLEVELAND 
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TOOL 
ENGINEERING 


for the space age 


By T. W. Black 
Senior Associate Editor 


September 1958 


As modern technology moves inexorably 
toward the Space Age, tool engineers in 
the aircraft and missile industry are 
forced to solve tomorrow’s manufactur- 
ing problems today. This article tells 
what these problems are and how they 


are solved by creative engineering. 


| 
k ROM A MANUFACTURING POINT OF VIEW, products 
for the Space Age are quite different from products 
for the Automotive Age. It is entirely possible to 
mass produce aircraft and missiles on a Detroit as- 
sembly line basis; Ford Motor Co. did just that 
with bombers during World War II. Today, air- 
craft are produced in dozen lots. Due to low vol- 
umes and constant design improvements, investment 
In mass production tooling is not feasible. The 
problem is, then, to develop efficient tooling at 
minimum costs. This problem is complicated by the 
introduction of new high-temperature materials, 
some of them generally considered unmachinable 
or unformable until a few months ago. Close toler- 
ances add another complication, as do increasingly 
short lead times. Reliability of aircraft and missile 
structures as well as associated electronic control and 
guidance systems, Fig. 1, must be well-nigh perfect, 
placing a heavy responsibility on manufacturing. 


In this day of nuclear warheads. failure of any one 





Fig. 1. Operator assembles component of airborne 
fire control system. All components are in individual 
containers within easy reach of operator. Linedex 
chart in front of operator shows operation. 


of the thousands of components in an air-to-air 
rocket weapon, for instance, may result in the 
destruction of an entire city. 

These are Space-Age problems. For all practical 
purposes, an aircraft or missile designed to travel 
at three or four times the speed of sound, at altitudes 
up to twenty miles, is a space ship. Protection of 
personnel, protection against overheating due to 
atmospheric friction, the need for automatic guid- 
ance systems—all of these factors must be faced by 
the engineers who design or build today’s aircraft 
weapon systems. These factors differ in degree, but 
not in kind, from the factors that will be faced 
when mankind at long last takes its next great for- 
ward step—travel to another planet. 

Space-Age tool engineering is new; it deals with 
new materials, new processes, new fabrication tech- 
niques. Yet the Space-Age tool engineer is faced 
with the age-old problems of holding manufactur- 


ing costs down, keeping quality high and meeting 


Fig. 2. Ice chuck holds 
fragile honeycomb ma- 
terials securely for ma- 
chining, yet eliminates 
any possibility of dis- 
tortion. Ice chucks are 
also used to hold sheet 
materials. 


production deadlines. These problems are being 


solved with notable success in dozens of plants. To 


find out how, tool engineers in a number of repre- 
f I 


sentative plants were consulted. Their answers to 
specific questions are illustrative of some of the 
most important trends in tool engineering for the 


Space Age. 


Assembly Techniques: Tool engineers at 
North American Aviation, Inc., point to dozens of 
instances where the transition from aluminum and 
magnesium—typical aircraft structural materials 
to stainless steel, titanium and similar high-tempera- 
ture materials has resulted in changed techniques. 
Traditionally, aluminum and magnesium aircraft 
have been assembled by riveting and spotwelding. 
With new materials and more stringent design re- 
quirements it has been necessary to adopt fusion 
welding for assembly, usually by shielded-aré 
methods. 

With fusion welding, it is virtually impossible to 
“take up” tolerances on assembly. so large mating 
assemblies must be accurate to within 0.004 inch. 
contrasted to the 0.030-inch tolerances for “normal” 
aircraft assembly work. Further, skin thickness 
variations in sheet metal parts cannot be tolerated, 
since they cause weight and strength variations in 
finished parts. Most sheet metal comes from the 
mill with +10 percent thickness variations. Con- 
sequently, it is often necessary to grind both sides 


of incoming sheet metal before it can be formed 


Hot Sizing: Tolerances for formed detail parts 
are held to 0.001 inch. This means that forming 
tools and dies must be extremely accurate, with 
consequent increases in construction time and costs 
Forming of aluminum and magnesium parts to 
close tolerances presents no problems when tools 
are accurate. With the new high-strength materials. 
however, buckling, warping and splitting of parts 
during and after forming can lead to rejection rates 
as high as 100 percent. 

North American has overcome these limitations 











by developing a technique known as “hot sizing.” 
Parts are preformed on conventional rubber dies 
ind are then placed between heated die segments 
1200 F for titanium parts). During forming, the 
web and flanges of the part are constricted; hence 
they cannot buckle o1 warp. Both ends of the die 
are open to allow endwise expansion of the part 
during forming. Using this forming method, it is 
possible to make 90-degree bends in titanium while 
allowing extremely small bend radii. In some cases 
bend radii are equivalent to the thickness of the 
netal. Such radii were previously “impossible.” 

Forming tools are usually made to the cold di- 
mensions of the part. In most cases, expansion of 
the heated todl is compensated for by expansion of 
the workpiece. If a workpiece does not shrink to 
correct size atter cooling, die modifications are, of 
course, required. With complex shapes, trial-and- 
error tests may be the only answer. 

\n added difficulty is encountered when forming 
precipitation-hardening materials, stainless steels 
for example. These materials are subject to 0.004 
inch-per-inch growth during transformation, so all 
forming tools are made slightly undersize. North 
\merican tool engineers make drawings for these 
tools full size and then reduce them in size photo- 


graphically to compensate for workpiece growth. 


Machining Hard Materials: Machining of 
high-strength or hardened materials presents a 
major problem because of the slow speed of most 


conventional 


nachining processes. In the opinion 
of North American engineers, grinding offers the 
best means for machining hard materials at present. 
Klectrolytic grinding methods are promising, but 
their application is limited because of the small 
capacities of the electrolytic machines available. 
Applications will be multiplied with the delivery 
of a 2000-ampere machine in the near future. 

\ significant advantage of this process is that 
there is no significant heating during machining: 
consequently, there is no heat-affected zone. Metal- 
lurgical properties of the workpiece remain uniform 

an absolute must for some Space-Age components. 

Some work has been done with ceramic (cemented 
oxide) cutting tools at North American, but results 
have been generally unsatisfactory because the 
majority of workpiece configurations involves inter 
rupted cuts. The ceramic tools tested simply could 
not stand up under the cutting conditions involved. 
Improved ceramic cutting tools will be tested when 
they are made available. Results of high-speed cut- 
ting tests have so far been inconclusive. 

Machining of thin, fragile or delicate materials 


‘ 


seems far removed from machining “superhard” 
materials, yet both types of work are encountered 
in aircraft and missile manufacture. Honeycomb 


materials are particularly difficult to machine be- 






September 1958 


ause holding fixtures that apply pressure would 
permanently damage the workpiece. A simple trick 
developed by North American engineers is the use 
of “ice chucks,” Fig. 2. Frost and ice formations 
on these refrigerated chucks hold delicate honey- 
omb structures securely in place during machining. 

{s often happens, a tooling development that 
solves one problem may solve another. Stainless 
steel and some other materials tend to work-harden 
during machining. It has been discovered that 
work-hardening is retarded when materials are 
hilled, so the ice chuck is now applied for machin- 


ir 


¢ of sheet materials. Difficulties caused by work- 
hardening are eliminated. 

Development of new aircraft and missile designs. 
ind the application of new materials, are accom- 
panied by continuing manufacturing process de- 
velopment. An example is the use of belt grinding 
for finishing contoured part areas at North Amer- 
ican. Once the feasibility of this finishing method 
had been established, it was necessary to develop a 
suitable belt-grinding machine. A prototype model 
was designed and built to serve as a guide in the 
design of a full-size machine. 

The belt passes over an accurately contoured 
wood or plastic roller which is formed to the desired 
part contour. The method of contouring the rollers 
is ingenious, yet extremely simple. The belt is re- 
versed so that the abrasive coating is in contact with 
the roller. A contoured part or template is then 
pressed against the back of the moving belt, con- 
touring the roller in a manner similar to form- 
lressing a grinding wheel. 

Numerical control of machine tools has definitely 
come into its own as a Space-Age technique. North 
American engineers have developed their own nu- 
merical control system—the Numill—(see THE 
Toot EncIneER, May, 1958, page 115) which has 




































































Fig. 3. Aireraft wing assembly fixture has ball-and- 
socket joints to allow quick teardown and subsequent 
rebuilding at a field location. 





Fig. 4. Duct for ram jet 
engine was completely 
fabricated through use 
of plastics tools. 


Fig. 5. (below) Sheet 
metal parts are resist- 
ance heated for form- 
ing on horizontal stretch 
press. 


been utilized for making machining templates. Time 


savings with the numerically controlled machine 
are important, of course, but in template manufac- 
ture the improvement in accuracy is even more 
important. It has been estimated that the greatest 
accuracy that can be held with manual filing 
+0.003 inch. Much closer accuracy is 


required for profile bars and cam bars used for 


methods is 


milling advanced aircraft parts and this accuracy 
can be obtained only by eliminating manual 
methods. 

Although present high-strength materials are 
dificult to machine, even greater difficulties are 
expected when machining aircraft materials of the 
future. Preliminary work is being done now at 
North American to overcome these difficulties be- 
fore large-scale production is under way. 

Looking to the future, for instance, beryllium 
appears to be an ideal Space-Age material. Its 
weight is comparable to that of magnesium and its 
“stiffness ratio” (all-important in advanced aircraft 
and rocket design) is four times that of steel. Un- 
fortunately, this material is highly toxic and North 
American engineers are already contemplating the 


possibility of dressing machine operators in pro- 


76 


tective suits, complete with individual air supplies. 
In the Space Age, machine operators, as well as 


pilots, may have to wear space suits, 


Machine Flexibility: Every effort is made to 
anticipate future developments when specifying 
machine tools and equipment. A machine that is 
adequate for today’s material and part configuration 
may be rendered obsolete by an engineering ( hange. 
Consequently, wherever possible, the building-block 
concept of machine design is preferred. An exam- 
ple is a rotary-index machine with interchangeable 
machining heads. However, building-block heads 
intended for machining aluminum may not be satis- 
factory for harder materials. Thus there is a trend 
toward specifying comparatively massive tools even 
though their capabilities may not be fully utilized 
on present operations. 

Similarly, when designing equipment for the hot 
sizing process, provision is made for attaining tem- 
peratures of 1800 F, even though present materials 
form readily at 1300 F. Tool engineers have become 


accustomed to looking years ahead. 


Brazing Problems: Present and future product 
designs call for a great deal of brazing, some of it 
done in controlled atmospheres because of the 
tendency of aircraft materials (titanium, for in- 
stance) to oxidize or corrode in air. At North 
American, brazing techniques include salt bath, 
electric blanket, furnace, heated platens (die quench- 
ing) and retort. 

Brazing in “luminous wall” furnaces is particu- 
larly interesting because in this type of furnace most 
of the heat is directed on the part and there is no 
need to heat the walls of the furnace itself. In 
luminous wall furnaces (developed by A. F. Holden 
Co., Detroit), a mixture of air and combustible 
gases is introduced under pressure into an outer 
plenum chamber. The mixture passes through a 
porous inner wall and is then ignited. Because each 


pore acts as a tiny burner, there is no need for any 
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other burner mechanism. Further, as the gas-ait 
mixture expands, it cools the porous wall continual- 
ly, minimizing the wall breakdown and _ relining 
problems common with other types of furnaces. 
Once the desired heating of the braze material has 
taken place, the flow of combustible gases is cut of 
and a flow of cooling air is introduced. 

Where corrosion at brazing temperatures is a 
problem, brazing in a sealed retort is a necessity. 
The retorts used for brazing honeycomb panels at 
North American are perhaps a foot thick and car 
accommodate honeycomb panels of large size. The 
panels are sandwiched between sheets of graphite 
to insure that all surfaces to be brazed are contact- 
ing each other. Air is evacuated and an inert gas 
is pumped into the retort. The retort is then heated 


to brazing temperature and subsequently cooled, 


New W elding Methods: For some time. North 
(American has been working with corrugated sand- 
wich structures. In this type of structure, a corru- 
cated sheet, rather than a honeycomb is used; thus 
the cells run parallel to the skins, rather than at 
right angles. Such structures can be readily seam 
welded; however, supporting the structure during 
welding is something of a problem. One solution 
being worked on at North American is to insert a 
long stainless steel “balloon” between the corruga- 
tions, expanding it with gas to give the required 
support to the structure during welding. 

Excessive heating is a problem when welding 
extremely thin-skin materials. A possible solution, 
not yet in production use, is “pulse welding.” This 
is similar to resistance welding, but current is ap- 
plied in extremely short pulses through an electronic 
control. The molecules of the materials are agitated 
sufficiently to produce a bond, but there is no sig 


nificant heating 


Field Repairs: Aircraft tool engineers are con- 
cerned with the problems involved in making field 
repairs on aircraft, as well as with initial assembly. 
New production assembly jigs at North American 
are designed with field repairs in mind. These jigs 
are fabricated with ball-and-socket joints so they 
can be quickly disassembled in the plant, shipped by 
rail or air to the point where they are needed, and 
put back together anywhere. 

Recently a’ wing assembly jig over 40 feet long. 
Fig. 3, was taken apart in two hours, shipped to 
another location and then reassembled by four men 
during the course of an eight-hour shift. These jigs 


are equipped for rapid optical checking. 


Fig. 6. Heating unit is retracted during the forming 


operation. Here part has been completely formed. 
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Plasties for Tooling: Plastics tooling is much 
in evidence at North American. In addition to 
savings in fabrication costs and reduced lead time. 
plastics make it possible to quickly tool some parts 
that would be virtually impossible to tool in any 
other way. An example is a duct for a ram jet 
engine Fig. 1. 


ual corrugated sections and welded on a special 


The du l is assembled from individ- 


fixture. Diameter of the duct is approximately foun 
leet, 

\ master template. in plaster, served as the basis 
for developing all plastics tooling. The tools re- 
quired were a steel die for making corrugations, a 
fixture for welding the components of the duct to- 
cether, a stretch die and a sizing die. Working 
from the master plaster template. using intermediate 
plaster splashes where necessary, the plastics tools 
were quickly fabricated. 

Flat sheets are first corrugated on the steel die. 
Duct components are then formed into a curved 
shape on the plastics stretch die and brought to 
final size and shape on a pair of conventional 
plastics forming dies. The welding fixture is also of 
plastics construction. Use of a series of plastics 
tools, all developed from the same template, has 
nsured dimensional uniformity of all tools in the 
series. Obtaining this uniformity is often difficult 


when fabricating conventional metal tooling, 


Machining Exotic Materials: Engineers at 
Northrop Aircraft encounter problems similar to 
those faced by engineers at North American, al- 
though their solutions to these problems are not 
always the same. Northrop manufacturing research 
engineers are ¢ urrently surveving possible methods 


of machining exotic materials such as niobium. 






























































tantalum, columbium and molybdenum. These ma- 
terials can be machined, but at speeds from one 


seventh to one-tenth as fast as those for conventional 


materials. Thus, to obtain equivalent production, 


manufacturing facilities would have to be expanded 
irom seven to ten times. 

Such expansion is almost out of the question, 
according to Northrop engineers. Further, although 
work is being done in the industry on machining 
superhard materials, Northrop people feel that the 
basic breakthrough in machining will come from 
metallurgical research, rather than from machining 
research. The best approach, as they see it, is to 
sponsor research on the heat treatment of hard 
materials to make it possible to machine them in the 
soft state, then bring them to final hardness. This 
is the same approach that has always been used in 
the past for hard materials. 

Northrop has three numerically controlled Kear- 
ney & Trecker three-dimensional contour milling 
machines in production use. Northrop engineers 
state that tooling costs for numerically controlled 
operations are substantially below previous costs for 
conventional machining operations and the flow 
time through the machining process is also reduced 
by a substantial amount. These savings apply to 
complex parts only: on simple parts, savings are 
negligible. An added advantage of numerical con- 
trol is that it makes possible the machining of 
complex parts that previously could only have been 
produced by hand filing—a procedure sometimes 


involving hundreds of man-hours per part. 


Hot Forming: Much work has been done at 
Northrop to develop methods for forming high- 
strength materials. As at North American, hot 


forming is the rule, and some seven different meth- 


Fig. 8. Closed circuit tele- 
vision facilitates optical 
alignment of jig com- 
ponents. Image on televi- 
sion screen is shown at left. 
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Fig. 7. Douglas DC-8 jet 
transport receiving final 
touches in assembly 
plant before being 
moved to field for initial 
test flight. 


ods of hot forming are currently being used in 
production. Northrop engineers find that with this 
many forming methods, no difficulty is experienced 
in forming any production material. including 
titanium alloys. Production experience has resulted 
in a general rule-of-thumb; the best forming ten 
perature for any material can be roughly calculated 
by multiplying the melting temperature by 30 pet 
cent. 

Three hot forming methods used at Northrop are 
of spec ial interest. In one of these methods, “re 
sistance heating,” a horizontal stretch press is used. 
Fig. 5. An electric current is passed directly throug! 
the workpiece to heat it sufficiently for forming. 
Special plastics bearings provide electrical insula- 
tion for the machine proper. In a second forming 
method, “Calrod dies’—dies containing heating 
elements—are used. This method is applicable for 
parts that cannot be formed on a stretch press. 

Perhaps the fastest and most efficient method for 
high-temperature forming is radiant heating. Fig. 6. 
Parts to be hot formed are placed in position on 
the tool in a Ceco high impact rubber forming press. 
\ radiant heater is then extended over the part by an 
air-powered mechanism. The heater is equipped 
with 18 infrared quartz lamps of 1600 watts each. 
Either 10 or 18 lamps are then turned on, depending 
on the size of the part. 
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When the 
re ached the 


naximum allowable temperature is 
operator raises the hammer to dropping 
position causing 


the lamps to be automatically 
turned off and to retract. The drop is then com- 
pleted. Workpiece temperatures as high as 1050 | 
can be achieved in 47 seconds. 

lies and fixtures, while not adaptable to 
hot forming, are being extensively used at Northrop. 
Northre p engineers point out that the 90 percent 
weight savings made possible by plastics fixtures 
ire a significant advantage in the shop. Like North 
(American, Northrop m 


directly fron plaster models. 


ikes plasti s tools by working 


A New Welding Method: The scope of Space- 
\ce tooling 
there are some 154 major research and development 
projects in tool engineering at Northrop. A total of 


problems is indicated by the fact that 


38 welding methods is in current use, illustrating 
how specialized techniques have become common- 
place in the plant. 

One of these methods. known as the “moving 
lake” method, was developed by Northrop tool 
engineers to join foil materials as thin as 0.002 
inch. Previously. the thinnest foils that could be 
successfully joined were 0.015 inch thick. In this 
Heliare method, a torch is moved along a seam at 
60 inches per minute. As the torch travels along. 
it melts a small hole or “lake” in the material. The 
molten metal does not flow out of the hole and it 


solidifies as soon as the torch passes. 


Jet Transport Tooling: Long-distance terres- 
trial transportation in the Space Age will be fur- 
nished by jet aircraft. The Douglas Aircraft Co. 
recently completed test flights of their DC-8 jet 
transport, Fig. 7. Powered by four jet engines. this 
airplane travels at “high subsonic” speed. From a 
design point of view, it is a logical outgrowth from 
the other ships in the DC series. It has. however. 


many safety features made necessary by high-speed, 


September 1958 





iw te 


Fig. 9. Cleft) Hughes-designed special machine 
winds brass ribbon, aluminum wire and solder 
wire together on a mandrel to form a flexible 
wave guide. 








Fig. 10. (below) Burgmaster tape-controlled 
turret drill press is used for drilling holes in a 


variety of small precision parts. 





















































iltitude flight. Window frames are steel in- 
stead of aluminum, and titanium strips are located 
it strategic points under the fuselage skin to act as 
st yppers. There are many more contour- 
machined parts than are found in conventional air- 
craft, and skins are made to closer tolerances. Thick 
skin materials make it impossible to perform trim- 
ng operations during assembly. so sheet metal 
parts must be made to close tolerances. 

Since Douglas engineers have long experience in 
making transports, plus experience in making high- 
performance missiles. no difficulties were encoun- 
tered in tooling up for production. Douglas has 
found that the learning curve for aircraft workers 
on a new job is minimized by providing good 
tooling. 

The time from initial design to the first test flight 
was approximately two vears. This short lead time 
is attributed to the fact that Douglas tool engineers 
work directly with aircraft designers during all 
stages of design. Once general specifications for an 
aircraft have been established—performance. over- 
all dimensions and general appearance perspec- 
tive sketches of the entire aircraft are made. From 
these sketches. a general breakdown into major 
assemblies is agreed upon by tool and design engi- 
neers. As design progresses, the major assemblies 
are broken down into subassemblies and individual 
parts, still using the technique of perspective 
sketches. These sketches make it possible to visual- 


ize the impact of a given design on manufacturing 
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and to plan tooling accordingly. Thus tool design 
can progress with the design of the aircraft itself 

a simultaneous effort that cuts down lead time and 
virtually insures that there will be few “bugs” during 
initia! production, 


Douglas tool engineers are responsible for the 


design of all inspection and quality control equip- 


ment. The sole function of the inspection depart- 
ment is to inspect, using gages and equipment 
specified by the tool engineering department. In 
this way, problems of coordinating tooling and 


inspection equipment are avoided. 


Television Tooling: Similarly, Douglas tool 
engineers have developed optical tooling methods 
for the rigging of assembly jigs and _ fixtures. 
Optical tooling has reduced fabrication time and is 
more accurate than the traditional level-and-transit 
method of rigging because errors of observation ar 
reduced to a minimum, regardless of the operator's 
skill. Also. optical tooling makes it possible to 
accomplish rework without moving the jig or fix- 
ture from the assembly area: no clear area around 
the fixture is required. The ability to accomplish 
rework quickly is especially important at Douglas 
where several sizes of aircraft may be assembled o1 
the same basic tooling 

Optical tooling involves establishing a line of sight 
by means of a microalignment telescope and a 
target. A precision check bar is then rigged along 
the jig. parallel to the line of sight. This bar sup- 
ports an optical square that is used in establishing 
planes normal to the line of sight. 

The latest innovation in optical tooling at Douglas 
includes the use of a small television camera on a 
closed circuit. | & The jig builder focuses the 
microalignment telescope and observes the reflected 
image on a 17-inch television receiver. By adjusting 
the optical square, the reflected image of the tele- 
scope objective lens reticle may be centrally imposed 
on the cross hairs of the telescope. When this is 
done, the axis of the optical square telescope is at 
a 90-degree angle to the line of sight and may be 
used to transit a station plane. 

An important advantage of the television method 
is that the jig builder adjusting the optical square 
can observe adjustments as he is making them. 
Further, 


since the image is magnified about 300 diameters. 


eliminating the need for hand signals. 


the accuracy of superimposing it over the cross hait 


reticle is greatly improved. 


Electronics for Space: Tooling for the Space 
Ave involves electronics as well as aircraft. At jet 
aircraft or rocket speeds. decisions must be made 
and executed at speeds far faster than the reaction 
time of any human pilot. At a Hughes Aircraft 


plant in El Segundo. complex electronic control 
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systems--automatic pilots plus—are produced. 
These intricate systems contain many thousands of 
miniature components, packed tightly into a series 
of compact “black boxes.” The systems are in- 
stalled on fighter planes. Equipped with a radar 
“eye” they are capable of locking in on any airborne 
target, flying the airplane so as to counter evasive 
action, eventually delivering a knockout punch. 

The control systems are produced in a former 
automotive assembly plant that was completely 
renovated for the manufacture of electronic equip- 
ment. A philosophy defined as “the visual con- 
trolled flow of material through men and machines” 
guided the redesign of the plant. The “visual” part 
of this philosophy is exemplified by an overhead 
walk from which all plant operations can be studied. 

\ll components must be 100 percent reliable. 
since the control system itself is designed for 100 
percent reliability. Accordingly. the receiving in- 
spection area in the plant is nearly as large as the 
assembly area and is fully equipped with electroni: 
testing devices. Satisfactory components are placed 
in protective packages and stored in an area be- 
tween the inspection area and the assembly area. 
resulting in a smooth flow of parts with no back 
tracking. Racks in the storage area are planned ti 
permit ready access to any individual package of 
parts. 

Assembly work is performe d on progressive lines 
Individual workers may spend several hours on 
each subassembly. performing scores of operations. 
Then the subassembly is passed on to the next 
operator in the line for additional operations. Fin- 
ished subassemblies are checked at electronic in- 
spection stations at the end of each line. 

Most precision assembly work is performed by 
female operators. They have greater patience than 
male operators, according to Hughes engineers. 
plus the dexterity required for delicate soldering 
and wiring operations. Each assembly station, Fig. 
l. is planned for maximum operator convenience. 
Components are stored in individual containers, 


each clearly identified and within easy reach. Where 


Fie. 11. Steel window frame for Douglas DC-8 is con- 
tour machined at Darco Industries. Tracer equipment 
is manufactured by True Trace, Inc., El Monte, Calif. 








required, assembly fixtures are designed so that the 
work can be tilted or rotated for optimum access to 
all areas. 

lo minimize break-in periods when an operator is 
shifted from one job to another. each work station 
has been made identical to every other. Operators 
follow a detailed operation sheet or “Linedex” card. 
Thus it is not necessary to memorize each step i 
assembly. The card also serves as a check to sec 


that all components have been inserted and wired. 


Large assemblies requiring mechanical operations 


are usually built by male operators, Hughes has 


been a national leader in the employment of the 


handicapped and many ol these workers are pata 


plegics or have other major disabilities. Hughes 
engineers feel that physical disabilities should not 
bar anyone from « mployment if he can handle a job 
and, as a matter of fact. find that persons with dis 
abilities oft have superior patience that enables 


them to dey p unusual skill in precision work 


Mechanic al com 


ponents of the fire control system are also manu 


Mechanical Components: 


factured in the El Segundo plant. For the most part. 
these are machined from precision castings on 
standard types of machine tools. It has, however 
been necessary to design and build a number of wi 
usual machines for special operations. One exan pl 
is a machine for winding flexible wave guides, Fig. 
Y. This machine. which operates on the same prin 
ciple as a spring winding machine, automatically 
winds Witte solder with brass ribbon and aluminum 
wire on a mandrel. The aluminum wire holds the 
wave guide in correct form. Subsequently. the wave 
guide is heated, bonding the brass ribbon. As a final 
step. the assembly is encased in a rubber jacket and 
the aluminum wire is removed. 

Salt-bath brazing is extensively applied for the 
assembly of complex mechanical (nonelectroni 
components such as chassis and gearboxes. These 
components are made up of intricate machined 
parts. The cost of assembling parts in a fixture and 


brazing them together is far less than the cost of 











Fig. 12. Extruded 
shapes are produced on 
300-foot-long press. 





a hining an entire ¢ omponent Irom the solid. Also, 

salt-bath brazing technique has eliminated the 
eed for dozens of individual manual brazing opera- 
ions. Brazing metal is inserted between mating 
surfaces, the component parts are clamped in a 
fixture and: all required brazes completed in one 


diy ping ope ration, 


Special Machines: There are a number of 
reign-built machine tools in the plant. Hughes 
engineers have a policy of buying machines that 
will do the best job, regardless of where they are 
uct \t Hughes, there is a feeling that European 
whines supplement. rather than supplant, Amer- 


i! machines. As a 


1 example, Hughes engineers 
te several Kuropean-made automatic machines for 
zh production of precision small parts. There 
re no American counterparts of certain of these 
specialized foreign machines. On the other hand. 
when it comes to large machines for high production 


atively large parts, American machines have 


equal. 

\ nterestil \merican-built machine—built to 
it Space-Age requirements for manufacturing ef- 
ficiency-—is a numerically controlled turret type 
lrill press. Fig. 10. This machine is produced by 


Burg Tool Mfg. Co. in Gardena. Calif... only a few 


les from the Hughes plant. It is used at Hughes 


for drilling. boring and tapping holes in a variety of 
small parts. The transistorized Electropoint control 
be 
stalled immediately adjacent to the drill press. 
apes are of 10 


system is compact. so the control cabinet car 


x-in.-wide plastic and are pune hed 
: 


ially \pproximately 50) percent savings in 


tooling costs and lead time are 


reported. plus sav- 

ngs resulting from better machine utilization an 

educed possibility of error during machining. 
Tracer Machining: While larg 


e companies en- 

eed in aircraft. missile and rocket work have the 
primary responsibility for ushering in the Space 
\ge. their work would be impossible without the 


skill and facilities of literally thousands of sub- 















contractors and suppliers. In the Los Angeles area 
alone, there are scores of small shops producing 
small lots of parts and assemblies for major con 
tractors. Typical of these is Darco Industries, Inc. 
in El Segundo. The stock in trade of Darco and 
similar organizations is flexibility. Companies like 
North American, Douglas and Lockheed call on 
Darco for contour machining. specialized sheet 
metal fabrication, welding. tool design and assembly 
production, Indeed, the attitude of most subcon- 
tractors is “We can do anything 

Such companies provide a reservoir of manu- 
facturing facilities and know-how that is often an 
important factor in the success of major aircraft 
manufacturing programs. A typical current job at 
Darco is the manufacture of window frames for 
the Douglas DC-& jet transport. These frames are 
machined from solid blocks of 4140 steel. First the 
part is tore h cut from the block, then they are rough 
and finish machined, using a three-dimensional con- 
tour tracing head, Fig. 11. Darco also used contour 
machining techniques to hog out plates, billets ot 
slabs to complicated engineering designs for test 
parts, tooling tryouts, or in cases where forging dies 
are too costly or are not obtainable. In some cases, 
Darco has been able to duplicate forging dies with 
tracer equipment. 

Extrusion: One of the largest Space-Age sup- 
pliers on the West Coast is Harvey Aluminum, 
located in Torrance, Calif. The company manu- 


factures extruded structural shapes and extruded 


Fig. 13. Wing tip of supersonic jet fighter. Waffle 
pattern is chemically milled. Part size is 36 by 72 
inches. Close tolerances are held. 


parts, forgings and screw-machined parts. Struc- 
tural shapes for aircraft, missile and commercial 
needs are produced on a 12,000-ton press that has 
an over-all length of 300 feet and weighs 4 million 
pounds, Fig. 12. This press can extrude aluminum 
sections from ingots 32 inches in diameter and 75 
inches long. The most important application of 
these sections in the aircraft and missile industry is 
in furnishing raw material for parts. This elimi- 


nates excessive chipmaking required when machin- 


ing, say, an L-shaped part from a square block. The 


press is also capable of extruding titanium and steel. 


Chemical Milling: Chemical milling is anothe: 
process that is gaining in importance. This process 
was originally developed by North American and is 
now utilized by several smaller companies that 
specialize in production of chemically milled parts. 
One of the leaders in this field is Chemical Contour 
Corp., Downey, Calif. 

lhe chemical milling process is essentially simple. 
\n entire part is coated with an acid-resistant sub- 
stance (CC Corp. uses neoprene). The coating is 
baked on, then the area to be milled is marked. 
using a plastics or metal template. The mask is cut 
off to expose areas to be milled. Neoprene pe els off 
easily. The part is then dipped in a tank of solution 
and held until the proper depth of etch is reached 
Etching takes place at the rate of one mil (0.00] 
inch) per minute. Maximum depth of etch from a 
practical standpoint is one-half inch. although it is 
theoretically possible to etch to any desired depth 
\ typical part is shown in Fig. 13. 

Some undercutting takes place around the edge 


of the mask, but this can be compensated for by 
making the masking template slightly oversize so 
that the neoprene coating extends over the edge to 
be etched after cutting. Any aircraft metal-—in 
cluding stainless steels, titanium and magnesium 
thorium alloys—can be chemically milled. The only 
“secret” involved in the process is the selection of a 
suitable etchant. Some companies spray the mask 
on; others use dip techniques. Chemical Contour 
Corp. engineers prefer to flow the neoprene on from 
a hose. Any pinholes that appear during baking 
are covered with an adhesive-backed lead foil. 
Chemical milling is thus one method of circum 
venting machining problems caused by “superhard™ 


alloys. It is used to “machine” areas that cannot be 


reached with conventional cutting tools. It provides 


a simple means of tapering airfoils—the airfoil is 
gradually lifted from the tank. Another important 
application is weight reduction. 

\n interesting recent application of the process is 
reducing the wall thickness of an area in a com- 
ponent for the Vanguard satellite to 0.005 inch. 
The purpose of this operation is to weaken the wall 
so it will blow out under an internal gas pressure of 


20 psi. 


To summarize the impact of the Space Age on 
tool engineering: New materials, more stringent 
accuracy and reliability requirements, and greater 
complexity of product are the most important 
trends. At the onset of the Space Age, tool engi- 
neers have yet to find a problem that cannot be 
solved by diligent research, the application of sound 


engineering principles—-and hard work. 


The Tool Engineer 
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By William R. Baker 
Director of Quality Control 
Parker Aircraft Co. 

Los Angeles, Calif. 





A quality control system developed by 
Parker Aircraft provides for early dis- 
covery and immediate reporting of 
error sources, resulting in increased 


production and fewer rejects. 


( ), TEN INSPECTION SYSTEMS which are excellent 


in preventing delivery of unsatisfactory parts to the 


customer at 


inadequate for pinpointing the exact 
cause of rejects. For short production runs, this 
delay sometimes allows parts to go through the 
entire manufacturing operation before corrective 
tion is started. Even with long production runs 
early detection and location of an error source is 
still essential to economical manufacturing. 

The “egg-crate” inspection system assigns to the 
machine operator the task of running a continuous 
check on his own work, Fig. 1. This takes additional 
operator time but the results are worth the extra 
effort. In one case, Parker Aircraft Co. switched to 


the egg-crate system and immediately dropped its 


Abstracted from Paper 179, “Egg-crate Sampling as 
an Aid to Production Engineering,” to be presented 
at the 26th ASTE Semiannual Meeting. Copies of the 
complete paper will be available for purchase from 
Society Headquarters. 
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Fig. 1. Manufacturing with the egg-crate system. 
Parts are contained in racks resembling egg 


crates and are gaged by the machine operators. 





stomer rerection rate on a com lex hydraulic con- 


rol mechanism from 10.9 percent to 0.70 percent. 
This reduction repaid the cost of additional operator 
nspection time many times over. 

The outstanding feature of the svstem is sim- 
plicity. No expensive equipment or extensive re- 
rganization of existing facilities is required to put 
the system into action. All that is required is that 
each machine operator systematically inspect his 
work and record findings in a methodical manner. 

The ege-crate system not only increases the 
juality of the end product. but greatly assists the 
tool engineer. Accurate data is obtained on tool 
wear factors and machine capability. Errors in 
planning and tooling can be spotted immediately. 
und the source of trouble is located quickly without 
having to examine the entire production line. Ex- 

nee has shown that the tool engineer is seldom. 
ever. needed after the first 25 parts have been 


hich time the tooling has been 


produced durit - 


proved out. 


Fig. 2. Gaging list gives complete information on all 
inspection measurements. Part is certified to meet re- 
quirements by stamp in appropriate square. Check 
mark means part failed inspection. 


The Egg-Crate System: The egg-crate system 
gets its name from the rack that-is used to contain 
parts between machining operations. Fig. 2. It is 
divided into cells and resembles an egg crate. When 
parts are ready for machining, they are delivered 
to the machinist in the rack. After each part is 
machined. it is returned to its own cell. Each part 
remains in its cell throughout the entire manufac 
turing process except during machining and check 
ing operations. 

Proper planning is necessary before any design 
is released to production. When tooling require 
ments are determined and process charts made up. 
they are reviewed in detail by a committee composed 
of representatives from quality control. tool engi- 
neering and production. Sequence of operations. 
checking equipment and frequency of checking are 
reviewed in detail. In this way many potential 
problems are eliminated before they arise. 

The machine operators check parts with a regular 
frequency determined through standard statistical 
procedures. In one case. for instance. the operator 
checks every fifth part. If any part is rejected. all 
parts made since the last inspection are checked. 
No more than five parts can be machined improper ly 
and the cause is determined immediately. 

In manufacturing one tvpe of hydraulic valve. 
valve bodies are received in the as-cast condition. 
They are first inspected for defects as required by 
military specifications. Prints and routing orders 
are checked for possible revisions to insure that the 
bodies will be machined according to the latest 
specifications. Chemical and physical analyses of 
the parts are reviewed to be sure that they meet 
svecifications. If the bodies pass preliminary inspec- 
tion. they are ready for machining. 

Each part is next placed in an egg-crate rack. 
\s each part is put in its cell. it is stamped with a 
number. The first casting placed in the rack is 
stamped number one. and the rest in numerical 
order. These numbers are also put on the purchase 
order for future reference. The latest engineering 
routing, and process drawings are attached to each 
rack. The rack is then released to production. 

Machining of each body is done in numerical 
sequence. The machinist starts with part one and 
works in order to part 100, or to whatever number 
of parts there is in a single rack. A gaging list is 
included in the process drawings attached to each 


egg crate. 


Gaging List: The main purpose of the gaging 


list is to provide the inspection department with 
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an accurate progress and condition report. An ex- 
This list 


shows the machinist the dimensions that must be 


ample of a gaging list is shown in Fig 


checked to maintain quality. 
Figures in the top row of the gaging list are part 
numbers. All entries in the left column show the 


dimension which must be checked. When a valve 


hody meets all requirements, the operator's stamp 


is entered in the proper square. If the part does not 
meet the requirements. a check is put in the square 
When the machinist finds a part that does not meet 
specification. he checks all parts machined since the 


last inspection. 


Rejected Parts: When a part fails to pass in- 
spection, it is reworked as soon as possible If re- 
work is impossible. the part is painted red and 
replaced in the rack. The actual condition of the 
part. along with the part number, is recorded on the 
back of the gaging list. 

Leaving rejected parts in the egg crate serves 
several purposes. First. it gives the machinist an 
indication of the quality of his work. Naturally. a 
good worker does not want his rack filled with re- 
jected parts. Second, it permits the foreman to 
isolate the cause of a high rejection rate. He can 
immediately determine which operator and which 
machine are responsible. This allows adjustments 
to be made. if necessary. ‘Third. it allows the pro- 
duction planner to estimate how many acceptable 
parts there will be at the end of machining. Fourth, 
it simplifies the work of quality control in determin- 


ing the reyect percentage. 


The Tool Engineer 





Random Inspection: During machining, in- 
spectors spot check parts along the line. The inspec- 
tor is also responsible for seeing that the prope 
gaging lists are at each operation. Furthermore, he 
is responsible for maintaining detailed corrective 
action reports on the backs of the gaging lists, 
including tool changes, fixture correction and 
operator instruction. 

When machining operations are completed. a 
review of the gaging lists and rejects is made. Scrap 
parts are removed from the egg crate and visual 
inspection is performed on the remaining parts to 
see if any damage has occurred during handling. 


If no damage has occurred, the parts are released 


Gages: In order to provide a maximum amount 
of useful data on tool wear factors and machine 
capabilities, variable checking equipment is used 
quite extensively, Fig. 3. When a part is out of 
tolerance. the amount of variance is recorded on the 
vaging list. Therefore. time between tool changes 
can be predic ted 

Fixed gages such as go and not-go, are not de- 
sirable on short runs. They frequently cause trouble 
and they do not allow the engineer to collect ac- 
curate information on tool wear factors. Frequently, 
when plug gages are used, rejected parts may actu- 
ally be acceptable. In other words. they may be 
slightiy over or undersize and still within limits, 
but the type of checking equipment used does not 
allow this to be determined. 

The main argument presented against this system 
is that checking is done on the line by the operators. 
Since time is spent checking, the operator cannot 
produce as many pieces. In many cases, however. 
the total plant productivity goes up, due to a de- 
crease in the number of rejections. 

Furthermore, the machine seldom stops. Inspec- 
tion is carried on as the machine is working. Since 
the system definitely reduces the number of rejects 

up to 90 percent in some cases—the machinist 
spends more of his time producing acceptable parts. 
In ordet to reduce the time required for checking. 
however. the best inspection tools and the simplest 


means of checking must be prov ided. 


Work Standards: In order to put the egg-crate 
system into effect. work standards must be revised. 
At every operation where an inspection must be 
made, the time to produce each part must be 
changed in order to account for the time spent on 
inspecting. 

Close cooperation between the work standards 
department and quality control is essential to 
determine the proper standards that are to be 
used. Quality control first should check with all 
production supervisory personnel to determine the 


minimum amount of inspection to be enforced by 
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production supervision. Then, quality control de- 
termines the frequency of inspection. After the 
frequency of the inspection cycle has been deter- 
mined, the standards department either accepts or 
opens it up for discussion prior to the determination 
of piecework rates or standards. 

\ point to keep in mind is that this system works 
best in a process where the operator is required to 
lo a number of operations. In machining valve 
bodies. for example, one operator may perform as 
many as 12 different operations. If the operator 
performs only one or two operations, an adjustment 
is made on frequen vy checks. 

The machinist must be made to realize that the 
system is not being put into operation to find out 
how many mistakes he makes, but rather to increase 
the quality of the product he turns out. He must 
be shown that he will be able te take more pride in 
his work because he will learn his own capabilities. 

Furthermore, it should be emphasized that he will 
learn the use of new tools as he checks his work, 
and that this will make him a more valuable man. 
High morale based on recognized good workman- 
ship will, in most cases, outweigh any other in- 


centives that management can offer. 


Results: On the surface, this system might ap- 


pear awkward and laborious. Actually. it becomes 
very simple after it is put into operation. Not only 
are fewer inspectors required in the egg-crate sys- 
tem. but there is also a large reduction in customer 
rejection. An improvement in over-all efficiency of 
manufacturing is brought about by improved tech- 
niques accompanied by reduced costs for each unit 
produced. 

The egg-crate system has been proven to be 
highly effective where low quantities of complex 
parts are being produced. In order to have this 
system operate most effectively, the quality control 
department needs the help of tool engineering. 
especially in the planning and early production 
stages. In return for this cooperation, tool engineers 
will find that they will obtain valuable data and 
assistance from quality control to help iron out 
many of the difficult production problems, and in 


addition will be assured of products of high quality. 





Correction: In Louis D. Martin’s article “Over- 
Pin Measurements of Worms” published in our July 
issue. there is an unfortunate typographical error 


in Fig. 6 on page 54. The formula should read: 


We hope the omission of the minus sign was de- 


tected by readers using the formula.—rp. 





for lower missile costs 


By T. F. Vajda 


Supervisor, Tooling and Mfg. Methods 
Missile Systems Div. 

Lockheed Aircraft Corp. 

Van Nuys, Calif. 


Tools built from standard kit compon- 
ents are saving time and money in mis- 
sile manufacturing. The author de- 
scribes some typical examples of how 
short-run production costs have been 
reduced with this economical tooling. 


’ 

~~ ALL-LOT PRODUCTION with demands for reliabil- 
ity when producing missiles have forced the tool 
engineer to become as visionary as the design en- 
gineer. Tooling, methods and ingenuity have be- 
come synonymous terms. 

With missiles operating in areas where unknown 
quantities, e.g., heat dissipation in a vacuum, are 
prevalent, the designer must base his design assump- 
tions on the current theories of expected perform- 
ince under these conditions. Hardware must be 
designed to meet and not exceed these predictions 
if critical weights are not to be exceeded. 

lo obtain this desired performance, the engineet 
must be sure to produce the hardware identical with 
the requirements of the blueprint. l nspecified tol- 
erances resulting from out of tolerance conditions 


introduce possible causes for failure which were 


Abstracted from Paper 183, “Tooling Electronics for 
the Vacuum of Space,” to be presented at the 26th 
ASTE Semiannual Meeting. Copies of the complete 
paper can be purchased from Society Headquarters. 
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not anticipated. However, the production of com 
ponent parts to exacting tolerances and specifica 
tions is costly unless creative thinking is applied t 
keep costs at a minimum. 

Conventional tools should be used where the 
production is large and schedule time is sufficient 
to warrant their purchase. In other instances. short 
lead time and low production force the engineer to 
find more economical tooling. One answer to this 
problem is the use of standard components in kit 
form which can be fabricated into tooling in a short 
period of time. 

\ good example of this erector set type of tooling 
is the die shown in Fig. 1 which forms a workpiece 
Although con 


ventional in appearance, this die is constructed of 


blanked on conventional tooling. 


separate pieces assembled similar to a sandwich 
This tool produced a few thousand parts which were 
sufficient for the particular job. It does not have the 
service life of the conventional mass production die 
but is adequate for the short production runs found 
in the missile field. 

Tooling sets to make this type of tooling are 
available from various sources. The set shown on 
Fig. 2 consists of a multitude of accurately machined 
parts such as bases, clamps. slides. riser blocks and 
other necessary hardware to assemble short-run 
tooling in a relatively short time. 

Drilling is another area where the use of erector 
set tooling is saving fabrication time and money 
To drill six small holes in a hydraulic part. an 


indexing head is used to hold the part in a collet 
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Fig. 1. Form die constructed of building block com- 
ponents. Parts in the foreground were blanked for 
this operation on a conventional punch press die. 


IS I ne a a ee ce = 


Line 886 88 bam tt 
Thy a 4 00000 cox HRA 
iP - — :| 83g 


c 
™~, 


— 
7 
~ 

« 


’ 


aa © 


, 900 5 060 
279000000 oe « 
‘ooo0 000 Cc 


Ml st 


80 8 <— 


- 
~ 


@ ngecn 
| oe , 
| on 


rim 
a: i 
~ > 


is? 


|| °° 
a 


°° 


22900000 . ~ 
2000000 
000. SEKC° 


~——€< 00000000 
eo 90000 


° 








a 
7e 
$ 


oe Coa= 


Fig. 2. Tooling erector set used in the fabrication of short-run tooling. Various 


sizes of standard components are mounted on a tooling board for easy access. 
Shelves are provided for the heavier parts such as vises, clamps and bases. 
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Fig. 3. Indexing fixture 
for drilling six holes in 
a hydraulic fitting. The 
workpiece is shown in 
the foreground. 


Fig. 4. Drill fixture mounted directly on the drill 
press table. During drilling, the bushing is manually 
held over the workpiece and is located on the OD 
of the part. 


type fixture, Fig. 3. The drill bushing for the holes 
being drilled is mounted on riser blocks in relation 
to the axis of the part. Total assembly time of this 


fixture is about one hour. In other cases. a vise has 


been found to be the easiest method of holding a 


workpiece relative to the drill bushings. Tools of 

this type have been assembled by personnel ac- 

quainted with the kit in less than one-half hour. 
Another method of using these components for 


drilling applications is found in mounting the fixture 
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parts directly on the drill press table. One setup of 
this kind, shown in Fig. 4, required only two hours 
to prepare for production. The drill bushing in this 
fixture is mounted in a sleeve and the workpiece 
is located relative to the drill press spindle. During 
drilling, the bushing sleeve is manually held over 
the part being drilled. In this way, no bushing 
plate is required and, therefore, no expensive bor- 
ing operations to attain the accuracy required for 
this operation. 

A logical extension of this thinking is the ap- 
plication of these principles to complete drilling 
machines. A few tools for the simple multiple 
drilling operations have been built on the standard 
bases using automatic air drills. In one particular 
case. four holes are drilled simultaneously in the 
workpiece. A variety of parts with the same center 
distance on the holes are drilled in the setup shown 
in Fig. 5. Assembly time for the tool was 20 hours. 
The tool is capable of drilling the four holes in 10 
seconds, including loading and unloading. 

Milling is another of the basic metalworking 
operations where fixtures of this type are useful for 
holding down construction costs. The use of the 
standard base with the fixture keys for location 
facilitates their setup in the milling machine. Fix- 
tures requiring the location of the part at an angle 
to the axis involve additional time for construction 
since the angular relationship must be accurate. 
Assembly time for the tool illustrated in Fig. 6, with 
an angular face, was approximately three hours. 
Possible variations of the basic fixtures for milling 
are limited only by the ability of the builder to use 
the kit components and his imagination. 


To effectively use the tool kit, it is necessary for 
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Fig. 5. Automatic drilling setup for four holes in the workpieces shown in the fore- 


ground. Total process time including 


the builder to have a print of the workpiece and 
familiarity with the basic kit parts. Often, a sketch 
from the tool engineer will reduce the trial and error 
of the toolmaker. Once the tool has been made, it is 
photographed in as many views as necessary to 
speed rebuilding. if needed again. 

Records of the fixtures are kept with part prints 
for possible future use since the fixtures are usually 
dismantled when the current production run is com- 
pleted. Reassembly of a once developed tool rarely 
takes more than one-half hour. 


It has been established that the missile field is 


| 


bis 
* 


a 


Fig. 6. Fixture for straddle milling a workpiece 
clamped in the building block fixture. Three hours 
were required to construct this fixture since the 
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loading and unloading is 10 seconds. 


dealing in areas where much knowledge is lacking, 


where the demands of engineering are exactness, 
where time is of the essence and where the number 
of items produced is usually small. To keep pace 
with these demands in manufacturing, the conven- 
tional approach of building tools will not suffice. 
Greater demands for craftsmanship are being made 
on the tool builder because of the requirements for 
exactness in a minimum of time. Tools must be 
manufactured as simple as possible to do the re- 
quired job. Often, building block tool sets’ are a 


means of obtaining the desired results. 


r 
1 & r  ] 


accuracy of the angular relationship of the milled 
section to the OD of the part had to be inspected for 
correctness before use of the tool. 





Fig. 1. High-strength, pressure-tight, ultrasonic seam 
weld being made in a 24-inch-diameter cylinder of 
0.050-inch-thick 2024-T3 Alclad aluminum alloy. 


Improvements in equipment and tooling 
have changed ultrasonic welding from 
a laboratory curiosity to a versatile and 
effective production method. Applica- 
tions, equipment, tool tip design and 
strength data are covered in this article. 


| LTRASONIC WELDING is a method for bonding 
similar and dissimilar metals by the introduction 
of vibratory energy into the metals in the area to be 
joined. Production experience has shown that this 
joining method can often produce more satisfactory 
junctions than can be achieved by more conven- 
tional methods. In many cases, cost savings are 
substantial. Since the introduction of ultrasonic 
welding a few years ago, equipment of high capacity 
has been developed, Fig. 1. Basic information on 
the process is given in THe Toor Encineer, Decem- 


ber, 1957. 
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comes 


of age 


By J. Byron Jones, President 
W. C. Potthoff, Vice President 


Aeroprojects Inc. 
West Chester, Pa. 


Typical Applications 

The simplest application of ultrasonic welding is 
the production of lap joints between sheets of metal, 
either by single spots, by overlapping spots to pro- 
duce a continuous bond, or by a truly continuous 
weld produced with a rotating welding tip. Modifi- 
cations of the equipment and the tooling have re- 
sulted in successful use of this technique for joining 
a variety of part shapes and materials. 

One of the first successful specialized applications 
of ultrasonic welding was the attachment of a rela- 
tively small rib to a heavy aluminum rod, as shown 
in Fig. 2. The rib was welded to the rod in a spiral 
pattern by means of overlapping spotwelds. 

In another application, fine resistance wire is 
welded across two copper lead wires. The ultra- 
sonic process produces sound mechani al joints 
and consistent electrical resistance across the bridge. 
A photomicrograph of this joint, shown in Fig. 3. 
reveals a good metallurgical bond. 

A heat exchanger configuration is illustrated in 

Fig. 4. Here a corrugated aluminum sheet six mils 
thick was continuously welded at the bottom of each 
corrugation to a sheet of 0.072-inch aluminum. 
Continuous-seam welds in materials of this thick- 
ness have been accomplished at rates of 25 feet per 
minute. 
Abstracted from Paper 152, “Ultrasonic Welding 
Techniques,” to be presented at the 1958 Semiannual 
Meeting. Copies of the complete paper are available 
for purchase from Society Headquarters. 
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Fig. 2. Small aluminum rib, spirally welded to two- 
inch-diameter aluminum rod by means of ultrasonic 
overlapping spot type welds. 


Etched stainless steel sheet is often used in the 
fabrication of strainers, and ultrasonic welding is 
particularly effective in joining such materials as 
illustrated in Fig. 5. Before welding, the 6-mil- 
diameter holes in the strainer were lined up with 
fine wires as “dowels.” The holes in the welded 
rea are just as clear and open after welding as 
before. while good bonds are obtained in the ma- 
terial between the holes. 


Stranded aluminum wire is shown welded to two 


opper terminals in Fig. 6. The welding of copper 
to aluminum in a variety of configurations can be 
easily accomplished by ultrasonic welding, thus 
effecting saving in both weight and cost. 

Ultrasonic seam-welding of cylinders of 2024-T3 
Alclad aluminum alloy is shown in Fig. 1. These 
seam welds consist of overlapping spots. Since no 
electric current flows through the joints, ultrasonic 
spotwelds can be overlapped without difficulty. The 
seam type bonds produced in this manner are both 


pressure-tigl 


t and of high structural integrity. 

An example of a waffle type sandwich structure 
is shown in Fig. 7. By ultrasonic welding, relatively 
large areas of waffle filler can be bonded to inner 
and outer skins because fairly large weld spots can 
™ 


made even in thin materials. In many structural 





Fig. 5. Ultrasonic spotweld in etched stain- 
less steel strainer material. The material 
was not cleaned after welding; however, 
holes in weld zone are clear and open. 
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Fig. 3. Photomicrograph of 0.0015-inch diameter 
platinum-alloy resistance wire ultrasonically welded 
to copper lead wire. Magnification, 900X. 




























































































Fig. 4. Heat exchanger configuration consisting of 
0.006-inch thick aluminum fins attached to 0.072- 
inch-thick aluminum plate by seam welding. 
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Fig. 6. Stranded aluminum wire ultrasonically welded 
to copper terminals. 


applications such as this, welds of large area are of 


considerable advantage. 


Types of Welding Equipment 


In order to accomplish ultrasonic welding with 
such a variety of geometric shapes, it has been 
necessary to develop several types of welding equip- 
ment. Basically such equipment includes a trans- 
ducer-coupling system for generating vibratory 
energy and delivering it to the weld zone, a support 
for the workpieces, a means for applying clamping 
force to the weldment. and an electronic generator 
to supply high-frequenc v electri power to the trans- 
ducer. The entire system is designed to operate at a 
Although it has 


been established that ultrasonic welding can be 


particular vibratory frequency. 


accomplished over a very broad frequency band, 
greatest attention has been given to developing 
equipment operating in the range between 3000 and 
85.000 cycles per second. 

The transducer-coupling system is a vital part of 

an ultrasonic welding system. The transducers used 
in the equipment described are laminated stacks 
of thin-gage nickel sheet. which serve to convert 
alternating current from the generator into elastic 
vibration. This vibration is then delivered through 
special coupling systems into the weld zone. There 
are two important requirements for a transducer- 
oupling system if it is to perform satisfactorily. 
First, the system must be force-insensitive: in other 
words, when force is applied to the weldment. there 
should be no significant shift in the resonant fre- 
quency of the system. Second, for high efficiency 
relatively little energy should be lost through the 
mounting system that supports the transducer- 
coupling. 


One of the earlier developments was the mass- 


reed-wedge transducer-coupling system. This type 


of system is used in several of the larger ultrasonic 
spot type welders. The clamping force on the weid- 
ment is applied hydraulically. 


\ 4000-watt ultrasonic welder is shown in Fig. 
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Fig. 7. Ultrasonically welded waffle type sandwich 
structure of 2024-T3 Alclad aluminum alloy sheet. 


which in many respects resembles a resistance type 
spot welder. The lower support arm can be adjusted 
to several positions, giving flexibility to the welder. 
In the lower positions, special anvil arrangements 
can be used to accommodate various geometries. 

\ lateral-drive transducer-coupling system is 
shown in Fig. 9. In this case the clamping force is 
applied through bending of the transducer-coupling 
assembly. The anvil configuration can also be 
varied considerably to accommodate special parts. 

Portable welding heads using the same _ basi 
lateral-drive system can be made to fit into many 
assembly arrangements. Fig. 10 shows the design 
of one such portable welding head. As with other 
types of welding equipment, many variations can 
be designed into these portable heads. Furthermore. 
they can be readily built in sizes to accept 2000 and 
1000 or more watts of high-frequency electrical 
energy and still be extremely portable 

Ultrasonic ‘continuous-seam roller type welders 
have been developed. The diagrammatic arrange- 


ment is shown in Fig. 11. Such units also use the 


Fig. 8. Four thousand watt ultrasonic welder. Power 
unit shown at left is part of the complete welder. 
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Typical Strengths of Ultrasonic Single-Spot Welds 


Name Type Sheet Tensile-Shear 
of of Gage Strength 
Material Material 





























Fig. 9. Diagram of ultrasonic lateral-drive 
transducer-coupling system. Free-reed tip 
shown at lower left is used to obtain vertical 
clearance required for some applications. 


Fig. 10. (below) Portable ultrasonic welding 
head. The design can be varied to suit the 
geometry of the weldment. 


lateral-drive system but. in this case. the transducer- Electric power cable 
coupling system must rotate so that the tip travels Support eye 


along the workpiece at a speed to match the travers- 
ing speed of the weldment. A roller type welding 
head having a disk tip is shown in the lower left- 
hand corner. Such a tip provides the additional Air line 
clearance required for many weldment geometries 

Seam welds produced with ultrasonic equipment 


. . ; : Welding ti 
are not intermittent. The vibratory power is applied 2 


continuously. The work either passes between he , - 
rollers, one or both of which may be transducer- y Ne 


coupling systems, or it is carried under one trans- 


ducer-coupling system on a table. The seam welds 


; ; Reflector anvil 
thus produced are continuous and leak-tight. on 


Special Tips and Tooling 

The diagrams of the various types of equipment 
have included some special tip arrangements such 
as the reed tip in Fig. 9 and the disk type tip in 
Fig. 11. Other special tips have been designed for 
welding unusual geometries. Welding tip design 
requires careful acoustical engineering in order to 
retain the correct resonant properties at the design 
frequency of the equipment. 

For most applications the tips are either spher- 
ical or cylindrical in shape, and the energy is intro- 
duced into the weldment by a kind of friction drive: 
that is. friction is possible between the tip and the 
adjacent surface of the weldment. There is also a 
different type of tip known as the positive-drive tip. 
Here the tip rests on the sloping sides of a rib being 
welded to a hollow tube, producing a positive drive 
which is altogether independent of friction between 
the tip and the rib. As also shown in this diagram, 
there is no reflector anvil below the area being 
welded. If the tube is very thin-walled. an internal 


mandrel is required. However. by properly support- 
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Fig. 12. Strength of single-spot welds in 2024-T3 


Alelad aluminum alloy has increased continuously as 
welders with greater power have been made available. 


ing the outside of the tube in clamps as shown, no 
internal support is necessary even for relatively 
light-walled tubing. This system was used to pro- 
duce the rib-to-rod weldments of Fig. 2. 

In another case in which two long lead wires 
were joined to two short terminal post wires, both 
joints were accomplished simultaneously by using 
specially engineered tip and anvil configurations. 
With this tooling, copper wires covered with Form- 
var type insulation have been welded to copper 
terminal posts. Strong mechanical joints as well as 


eood electrical conductivity are thus achieved. 


Engineering Data 


\s a result of improving the detail design of the 
various transducer-coupling systems and providing 
higher power capacities, substantial improvements 
in ultrasonic welding have been made during the 
past few years, as revealed by increased weld 
strength in various materials. 

Progress from 1955 to 1958 is shown in Fig. 12 
in terms of the strengths of single spot welds in 
2024-T3 Alclad aluminum alloy sheet of various 
thicknesses. In 1955 this particular material could 
not be ultrasonically welded. In 1956. 0.040-inch 
sheet was welded but it barely met the minimum 
strength requirements for resistance spot welds in- 
dicated in Military Specification MIL-W-6860. By 
1957, 0.063-inch sheet was welded with strengths 
considerably in excess of the MIL-W-6860 require- 
ment. Early in 1958. this sheet material was welded 


in thicknesses of 0.090 inch and the spot strenaths 
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Fig. 13. Average weld strength (solid lines) with 90 
percent confidence limits (dotted lines) for ultra- 
sonic single-spot welds in 2024-T3 Alclad aluminum 
alloy sheet. Broken line shows minimum resistance 
spotweld strength required in specification MIL-W- 


O858A. 


substantially exceeded the military specification 
requirement. 

The effect of increased power is illustrated in 
Fig. 13, which indicates the results obtained in 
welding 2024-T3 Alclad aluminum alloy sheet with 
a 2000-watt welder and with a 4000-watt welder 
The heavy black represents average values. whil 
the dotted lines on each side represent YO percent 
confidence limits, or the limits within which 90 pet 
cent of the weld strengths are expected to fall. 

Strength data obtained for ultrasonic single-spot 
welds in various types of materials is summarized 
in the accompanying table. In addition, engineering 
studies have been performed with varied spot-weld 
spacings ranging from widely spaced to overlapping 
spots. Other data indicate that edge distance is 
unimportant and that welds can be placed at the 
edge of the material without reducing the spot 
strength. In this way. weight can be saved by 
designing joints with a minimum of sheet overlap 

Recent progress in ultrasonic welding has resulted 
from several factors: 


e New and improved transducer-coupling systet 


mit more energy to be delivered into the weld 
Spot type welding equipment with « ipacities 


8000 watts has heen developed, enablin 


gage materials to be welded 

Equipment for truly continuous welding 
developed in various sizes and power capa 
handling the thinnest types of foil as well 
gage sheet. 


Other transducer-coupling systems are under de- 
velopment for handling special geometric shapes. 
This broad range of ultrasonic welding equipment 
types. combined with the special tips and tooling 
designed for spec ific geometries is rapidly broaden- 


ing the areas of application of ultrasonic welding. 
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precision 


minim 
machining 


By Alfred G. Jones 
Sr. Engineer 

Design Producibility 
North American Aviation, 
Los Angeles, Calif. 


ol physical necessity. be made of thermal-resistant 


AIRFRAMES now in design must 


high-strength materials These include new cot 


rosion-resistant steel alloys. hot-work die steels and 


heat-treatable titanium allovs. Use of these ma 
terials poses many problems which must be solved 


] 
by tool engineer 


s and manufacturing personnel if 
the weapon systems 


are to evolve from drawing 


flying craft within a scheduled time span 


r machinability, high material costs. high tool 


mortality are some of the problems involved. Also, 


extremely close tolerances are required for the high 


speed aircratt. 


Published reports suggest that with steel replac- 


ing aluminum in the airplane. the art of machining 


ents has been set back about 
vears. This being 


airframe comport 25 


so, particularly in view of the 
current 


national economy, a weapon system could 
price itself out of existence. 

There is no choice but to reduce machining time 
as much as possible. It has been done on aluminum 


airframes in order to cut costs and lead time. More 
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Fig. 1. Precision forging of an aircraft part. 
Only a minimum of machining is required to produce 
a finished part. No machining is required in the pocket 
or on the thin walls which are made with no draft. 


Thermal resistant alloys require special 
tools, machines and methods to obtain 
the finishes required for aircraft. Preci- 
sion forging of these alloys has reduced 
machining to a minimum since parts are 


forged to size with no excess stock. 


Abstracted from Paper 174, “Precision Forgings, Solu- 
tion or Delusion?” to be presented at the 26th ASTE 
Semiannual meeting. Copies of the complete paper 
are available for purchase from Society Headquarters. 
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impelling reasons to do so are found on the steel 
airframes. 

[wo approaches to the reduction of machining 
time are obvious: (1) the development of new tools 
and techniques to improve the machining methods 
of high-strength materials; and (2) the develop- 
ment of shaped forms to reduce the amount of 


machining necessary. 


Fig. 2. Conventional forging for an air- 
eraft structural part. The walls have draft 
and sufficient material to permit machining 
all critical surfaces. 


The first approach is being pursued intensely by 
airframe manufacturers and others concerned with 
production. The second approach leads into the 
field of castings, extrusions and forgings. 

Achievements which have been accomplished in 
the production of close-tolerance forgings for gas 
turbines and jet engines have been remarkable. 
Compressor blades and turbine buckets are good 
examples of precision forgings being turned out in 
large quantities with consequent elimination of cost- 
ly machining and grinding operations. Now, air- 
frame forgings, Fig. 1, are being considered such as 
actuator arms in control systems, wing-to-fuselage 
attach fittings, bulkhead frame corners, fittings for 
land gear, armament, empennage, engine mounts 
and fuselage attach stations. 

What are the differences between a conventional 
steel forging and a precision steel forging? Pri- 
marily, the conventional forging, Fig. 2, has draft 


angles, usually 7 degrees, whereas the precision 
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forging has no-draft walls. The conventional forg- 
ing has plenty of material on areas to be machined. 
whereas the precision forging should be within finish 
dimension tolerances in almast all areas. Only a 
minimum of stock is removed where finish machin- 
ing is deemed essential. In the matter of surface 
finish, the conventional forging is comparatively 
rough; the precision forging has a 63-microinch 
surface or, in the extreme, a 125-microinch finish. 
Comparison with the finish machined part, Fig. 3, 
shows the savings in machining time which can be 
gained by use of a precision forging. 

Airframe engineers try to design for maximum 
strength with minimum weight. Most parts in- 
corporate, wherever possible, por kets, thin webs 
and ribs, and other weight-saving features. The 
machining of such enclosed or inside surfaces has 
always been expensive in aluminum. In_high- 
strength steels and titanium, the difficulties and 
costs are compounded. 

The ideal precision forging would be one which 
could emerge from the forge requiring no machin- 
ing. except for any necessary holes. This ideal has 
been approat hed in research and development work. 
Stainless steel and titanium forgings have been 
produced with only contact or working surfaces 
requiring a machining cleanup. Costs have been 
high, rejection rates have been excessive and diffi- 
culties have been numerous. Whether such forgings 
could be produced on a commercial production 
basis where the potential savings would warrant 
production is problematical. 

Designs of these experimental parts have been 
selected to incorporate as many difficult forging 
procedures as possible. Thin walls. deep pockets or 
cavities and irregular contours have been studied 
with a view to determining limitations of the proc- 
ess. Because of cost considerations, parts have beer 
confined to relatively small sizes. ranging in plan 


area from approximately 25 to 2 


OU sq inches. 
Techniques of forging have varied since most 
knowledge of the forging art is gained through the 
interpretation of experiences. One forger staunchly 
believes in the process of hammering with cold 
dies: another advocates the use of heated .dies in 


a press. Therefore. differences of opinion have 


Cost Analysis for Precision Forgings 


Precision Forging 
Die Cost Piece Price 


Conventional Forging 
Die Cost Piece Price 
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developed relative to the design of tooling, staging 
of heats and hits in the actual forging procedure. 

\s is the case in nearly all such disputes, prob- 
ably no one tee hnique is ( ompletely correct or com- 
pletely wrong. The best features of each will be 
brought out in continuing developmental work so 
that an optimum procedure may be derived. 


Differences in tooling exist in the basic concept 


Fig. 3. Finish-machined aircraft forging shown 
in Fig. 2. Excess material has been removed 
and location surfaces have been finished for 
hole locations and weight reduction. 


as well as in materials used. For example, one 
forging company developed tooling consisting of 
two blockers and a final die with an ejecting mech- 
anism. The materials for the tools were H-] 
chrome-moly-tungsten) hot-work tool steel for the 
dies and H-3 (chrome-nickel-moly) tool steel for the 
die holders. Another firm designed a heading die. 
a blocker and finish dies for the job. The finish 
dies incorporated heating elements in the holders. 
Tool steels used were of the H3 class for dies and 
holders. with some insert details of an H-1 alloy. 

In the natural course of development, some tool 
changes have been made to allow greater metal 
flow in certain areas to reduce part thickness. In 
some instances die breakage has occurred. necessi 
tating rework or replacement with a re-evaluation of 
design for strength characteristics. 

Various protective coatings have been used on 
the different materials during the heating processes. 


Special coatings or platings have been applied to 
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permit linear movement of the material, in plastic 
condition, within the dies without detracting from 
surface finish. 


The physical process of forging precision parts 


can be lengthy and complicated. For example, one 
titanium forging required fourteen heats in order 
to form a channel section. Grinding and vapor 
blasting operations were necessary between some of 
the forging operations. 

In another case, forging at 1750 F was proving 
difficult because the rapid cooling lowered the 
material below the minimum for workability. By 
increasing the heat to 2100 F better metal flow 
produced improved dimensional accuracy. How- 
ever, the penalties for so doing were lower ductility 
and less refined structure. 

Remarkable features have been produced in some 
precision forgings. Web thicknesses have been 
forged as thin as 0.094 inch: cavity or pocket depth 
has been as shallow as 114 inches (with no-draft 
walls): and curves or contours have been forged 
to finish dimensions within allowable surface 
roughness requirements. 

It is apparent that precision forgings are rela- 
tively expensive compared to conventional forgings. 
It should be possible. when sufficient information 
is available, to develop a “rule of thumb” method 
ot estimating the die cost and piece price of a 
precision forging. At the present time. it is difficult 
to draw a reliable cost comparison. Precision forg- 
ings are in the development stage: consequently, 
prices are considerably higher than they would be 
if calculated on a production basis. 

An indication of cost ratio can be obtained from 
a recent study in which three parts were evaluated. 
Both conventional and precision forgings for the 
same high-strength material were used. It must be 
emphasized that the convéntional forging prices are 
based on production runs. while the precision forg- 
ing prices are based on a development program. 

The true value of a precision forging. of course. 
can be determined only when total costs are com- 
pared. The basic price of the forging die, the cost 
of forging itself and setup charges must be added to 
the cost of machining. special tooling, processing 
and handling and all other manufacturing costs. 
Then, the die and tooling costs should be amortized 
over the quantity of parts required. Only in this 
way can the actual cost differential between conven- 
tional and precision forgings be assessed. 

Compromise seems to be the key to success in 
producing precision forgings. Dimensional ac- 
curacy has been obtained at the expense of other 
qualities. Conversely, other qualities, such as duc- 
tility and fine structure, can be obtained at the 
expense of accuracy. This same principle of give 
and take must be applied to other factors in the 


production of precision forgings. 








Fig. 1. Vacuum type brazing fixture 


BRAZING eer 


HONEYCOMB With the advent of the space age, honey- 
comb sandwich has come into its own as 


a valuable construction material. Many 


new techniques of manufacturing have 
been developed to produce it econom- 
ically. Here is how one of the manufac- 


turing problems—brazing the sandwich 
together—was solved. 


By Frank J. Filippi 


Project Liaison Engineer H 

Solar Aircraft Co. ONEYCOMB SANDWICH is finding increasing use 
San Diego, Calif. as a construction material in aircraft and missile 
manufacture where light weight and high strength 
are prime factors. In order to realize the utmost 


in strength from the structure, efficient bonding of 
Abstracted from Paper 132, “Honeycomb : 


Sandwich Fixtures at 2000 F,” to be pre- the sandwich core and nalag aR. Peeing 
sented at the ASTE Semiannual Meeting. the layers together, Fig. 1, has proved the most ef 
Copies of the complete paper will be avail- 


fective means of construction of sandwich made of 
able for purchase from Society Headquarters. 


stainless steel and related alloys, Fig. 2. The brazing 
is accomplished at from 1650 to 2200 F in an inert 


atmosphere inside a retort. 
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Fig. 2. (above) Stainless-steel honeycomb sandwich 


used for aircraft construction, 


Fig. 3. (right) The corner of a flat plate heated in a 
furnace heats faster than the center because radiation 
is absorbed on four surfaces instead of only two. 


Construction: Sandwich is composed of core, 
age attachments and in some cases in- 

ore is constructed by corrugating and 

ms of metal. To insure good contact 

facings and core, accurate surfacing of 


Conventional milling and 


re Is required. 
ibrasive operations have been used for surfacing 
with some success. Highspeed rotary knives art 
d extensively for surfacing stainless steel core 
After surfacing the core. all components are care 
fully cleaned. The edge members and inserts are 
tack-welded to a firing fixture: the core is similarly 


attached; brazing alloy is applied, and the facings 


Fixtures: The function of a firing fixture is to 
hold all brazing surfaces in contact during the 
brazing cycle. The fixtures must be designed s 
that they provide uniform heat distribution to the 
workpieces. The thermal conductivity of the fix 
ture material has a significant effect on the rate w 
manner in which the sandwich heats. The influenc: 
of thermal conductivity is illustrated in Fig. 3. A 
flat plate within uniform radiant-heat surroundings 
absorbs heat by radiation of four surfaces at th 
corners, while the center ,of the plate absorbs 
only tw The temperature gradient between th 
corners and the center depends on the thermal 

nductivity of the plate material. Normally th 
conductivity is not high enough in sandwich to 
reduce the gradient to within safe limits. A better 
thermal balance can be obtained by adding mass 


to the fixture and surrounding the. sandwich with 
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another material distributed so as to provide nearly 


uniform heating. This generally is accomplished 
by adding an equivalent mass opposite the reference 
lane and larger masses at the ends. Fig. 4. The 

ference plane is the amount of material required 
for basic construction of the fixture. 

Fixtures apply pressure to the sandwich either 
mechanically or pneumatically. Mechanical fixtures 
re usually heavier and more complex and have 

ven way in almost all cases to pneumatic types. 

Pneumatic fixtures are of two types: vacuum (01 
partial pressure) and positive pressure. A negative 


pressure is maintained in a vacuum device causing 






































Fig. 4. To provide uniform heating, the part is often 
surrounded by additional mass in addition to the 
reference plane. 





Spreader Filler 


Part with doublers 
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Container 
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Pressure line 


Fig. 5. (above) A thin seal provides contact 
pressure in a vacuum fixture. 


Positive pressure bag Fig. 6. (left) Types of positive pressure ar- 
rangements of pneumatic fixtures. 


Y LLL WML Fig. 7. (below) Part produced using pneumatic 


é brazing fixtures. 











. Uj | as 5 — 
Wyo OOO a thin seal, Fig. 5, to. hold the sandwich against the 


reference plane. 
Sandwich Positive pressure fixtures, Fig. 6, utilize either a 


Positive pressure diaphram bag or a diaphragm to apply pressure. This design 
is preferred since leakage does not present serious 


problems if pressurization is done with inert gas. 
Pressure line 
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An example of parts produced with pneumatic 
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fixturing is shown in Fig. 7. The part is a Haynes 


Alloy No. 25 engine component. It consists of six 








TLL LITT Y segments of honeycomb sandwich and six box 
channels, brazed separately as subassemblies. The 
TEAE&&EZzwqZEL: sandwich pieces are made with vacuum fixtures and 
the box channels held together mechanically during 


brazing. The subassemblies are then brazed in a 


pressure type fixture to complete the assembly. 


Retort Design: A retort provides an enclosure 
for a protective atmosphere of high quality around 
a honeycomb sandwich fixture. The atmosphere 
protects the fixture and its contents from oxidation, 
particularly when leaks develop in a vacuum system. 
While the retort often protects the sandwich di- 
rectly in pressure brazing systems, leakage of the 
pressure bag is not serious since the likelihood of 
air entering the fixture is actually diminished. 

Lightweight retorts are most desirable from an 
over-all economy standpoint. Heating rates are 
faster, repair and maintenance are facilitated by 
lighter materials and lighter handling equipment 
can be used. These advantages are offset somewhat 
by a tendency for greater part distortion and shorter 
retort life. 
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Fig. 8. (above) Methods of distributing protective gas 
atmosphere in retort. These are for gases lighter than 
air. Heavier gases are introduced at the bottom and 
drawn out the top. 


Fig. 9. (upper right) Various retort seals. The 


tapered mechanical seal has proved most satisfactory. 


Fig. 10. (right) Integrated system for brazing. Re- 
torts are raised into furnace and cooling bell hy- 


draulically. Part may also be moved within retort. 


Retort materials may be substantially downgraded 
and still exhibit long life by the use of ceramic o1 


metallic coatings. Aluminized coating is preferred 


since, in addition to providing oxidation resistance, 


the surface conductivity distributes heat evenly. 


minimizing part distortion. 


Iwo conditions are necessary for optimum re- 


tort operation: the gas must have controlled direc- 


tion, and distribution must be uniform. Gas is in- 


troduced into the retort by means of an open line 


or drilled 


mined by 


Fig. 8. 


inlet and 


manifolds, Direction is deter- 


location of exhaust 


orifices. 
Distribution of the gas is controlled by providing a 
multiplicity of orifices, and diffusion is controlled 
by impingement against the top of the retort. 
Various seals are used to control exhaust gas, Fig. 
9. Sealing with sand is simple, fast, and economical. 
The difficulties which arise from distortion caused 
by the insulating properties of the sand, the ease 
with which the sand may become contaminated, and 
the possibility of blowing out a portion of the sand 
\ welded seal in the 


same figure is considerably more positive, but takes 


seriously offset its advantages. 


more time to make. A mechanical closure on a cone 
has proved to be practical. 
In one installation, Fig. 10, furnace and cooling 


Hori- 


systems are integrated into a single unit. 


September 1958 





Two-zone furnace 
(horizontal movement) 
Retort (vertical movement) 


Air cooling bell 
Furnace rails 





hydraulic 
ram 
Blowout 


Retort diaphragm 


(reference) Outer 
hydraulic 
ram 











zontally moving furnaces and air cooling bells serv- 
ice multiple retort stations. Retorts may be moved 
vertically within a water jacket, and parts within 
the retort may be independently elevated. 
Although the brazing method described gives 
satisfactory results, tools and fixtures can be effec- 
tively improved. These tooling improvements will 
make honeycomb sandwich competitive with con- 


ventional materials in many new fields. 





lock 





Plugging Pressure Pin Holes Top surface 


of bolster plate 
When running a piercing die in a large press 


that has a series of pressure pin holes in the bolster, vA 


the slugs may fall through the holes onto the air 








cushion. This can be a source of trouble unless the 
holes are plugged. 





rhe plugs illustrated have a chamfer on one end 
that fits the chamfer on the pin hole. Heads of the 
pins are machined so that they are slightly below the 
top surface of the bolster when installed. 

Since the plugs are cold-rolled steel, they can be 


magnetized by being placed on a magnetic chuck. 








lhe magnetized plugs are securely retained in the 


holes, yet are quickly removed when they are not 








needed. A sheet metal tray, fastened to the press, : 
is a convenient plac e to store the plugs when not in 4 


use, 


Roger Isetts . - 
Y r r in e 
Kenosha, Wis. essure p O 


Drill Bushing Storage 


Drill bushings are frequently 
misplaced or separated from the 
drilling fixture. Loss of time 
while hunting for misplaced 
bushings or making new ones 
can be avoided by drilling and 
tapping holes in the fixture to 
accommodate standard toggle 
bolts as shown. The wings of the 
bolts are pressed together to 
remove the bushings; at other 
times the bushings are held se- 
curely in place. A nut is used 
to lock the toggle bolt to the fix- 
ture, 

Ernest Egger 
Louis Joliet Chapter 
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Layout Tool 


Angle plates and height gages are used in layout 
work when high accuracy is required. With less 
stringent accuracy requirements, a combination 
square and scriber can be used. There are, however. 

ut jobs that have accuracy requirements 
hetween these two extremes. The layout tool illus- 
trated can be set rapidly, yet provides a higher 
uracy than is obtainable with a com- 

bination square and _ scriber. 

\s shown, the tool consists of a threaded rod, 

1 the scriber and a knurled disk that 

d along the length of the rod. The 

fits into an oversize hole in the end of 

«1 between two notched unthreaded collars. 

[wo threaded locking collars are tightened against 

the notched collars for final positioning and _ lock- 
of the seriber. 

\ shoulder collar on the knurled disk is the same 
diameter as the threaded collars so that the tool 


Is kept leve during the scribing operation. The 


SSS 
—— ===, 


Scriber 
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knurled disk is kept from rotating freely by a spring- 
loaded nylon locking plug that is retained by a set- 
screw. A shoulder pin projects from the opposite 
side of the disk. By pushing this pin, the locking 
plug is released and the disk can be rotated rapidly 
for quick adjustment. 

There are ten threads per inch on the rod; thus 
each turn of the disk moves it 0.100 inch. Coarse 
adjustments are made by using a scale on the rod. 
\ scale on the rear of the disk is used in making 
fine adjustments. Each main graduation on the 
scale represents 0.010 inch travel. The gage can 
be adjusted to 0.002 inch by estimating the distance 
between lines on the scale. 

Before the tool is placed in service. the actual 
distance between the scriber and the knurled disk 
is measured and the scriber is precisely positioned 
locking collars. 

Clint McLaughlin 

Rockway Beach, Neu 


by turning the two 


Setscrew 
ao 


A 


‘Knurled disk 


Workpiece 


Notched collars 





Guuloets 





rri-Sine Bar 

Either expensive instruments or a long 
process of calculation are normally re 
quired when checking the squareness of an 
angle plate or similar workpiece. Using 


3.46412 


\ — an indi ator and inverting the work are 
a 9; yf feasible only when the part has either four 
square sides or two sides which are parallel. 
The shop-made instrument shown in the 

accompanying illustration is a valuable as- 

set to any toolmaker faced with this prob- 

lem. Its precision will depend on the care 

taken in its construction, although it is no 

harder to make than a fine die. jig, or 

fixture. The rolls are tool steel, hardened 

and tempered, and the center block is cold- 

rolled steel. The rolls and blocks are ma- 

chined and ground to size, then assembled 


with cap screws. 





\ standard surface gage is used as an in- 
dicator holder. Setting the work on a flat 


surface plate with the tri-sine bar in posi- 





tion, the indicator is “zeroed out” on gage 








blocks to exactly 3 inches. The indicator 














is then transferred to the top of the outer 








roll of the bar. The variation reading of 
the indicator is divided by 4 and then 
multiplied by the length of the work. This 
will show the actual deviation of the work 
surface from 90 deg. This process is re- 
peated after truing up until a zero reading 
Stand is obtained on the indicator. The work will 

then be exactly square. 
Indicator The dimensions shown are for an aver- 
age size bar. They may be increased or de- 
Gage blocks creased to suit individual requirements. A 
parallel should be clamped to the work 
when its length is shorter than the bar itself. 
When a quick check is required, a 
micrometer or vernier height gage may be 
substituted for the dial indicator and gage 


blocks. The differen e from 3 ine hes must 








also be divided and multiplied to find the 
variation in its length. 

Detlef Se hilling 
Surface plate Toronto, Ontario 
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Control of machine loading is an impor- 
tant tool of management for making the 
most efficient use of man-power and ma- 


chines. The author discusses how his 









company uses its punched card system 


for this purpose. 





’ 
( AALCULATION OF MACHINE LOADS versus mae hine 
capacity varies with the particular industry, size of 


the operation and the control requirements. In 






many plants, a separate department is established 


to maintain the records for the determination of 










shop capacity, machine loading and machine re- 


: 
quirements, Usually. these records are kept on the pig! © f 
basis of either the existing schedule or the pre- 
dicted schedule or both. 

The old system at Wright Aeronautical was not Sails 


different from many others requiring tedious 







hand-posting operations. Vast quantities of records 

were accumulated and maintained in cross-indexed Fig. 1. Drilling, Seems and tapping are typ 
eal of the operations performed in aircraft 
manufacture. A tilting table fixture is used 
totaling programs were required to condense and on a radial drill in batch-lot production. 
supply information on manpower, capacity and 


binders. Even with the minute details, “crash” 








loading for management. 
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perform th or a producti 
number, part n ; operation are included, as ceall - P aay Stand- 
umber and machine code number used to all aA. gree 
uce the part. 
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so a code could be devised relating the operation to 
the equipment required for the particular operation. 
With this information available, a punched card 
system could be used to supply information, such as 
the time standards of parts by operation in man- 
hours plus the setup time in manhours. A con- 
densed master code chart was devised, listing the 
quantity and type of machines available. as shown 
on the sample sheet in Fig. 2. 

The standard 7-digit code was established by the 


standards department for the punched cards which 


would be maintained by the accounting department 


on existing equipment. Two digits were used for 
the type of machine, two digits for the manufactur 
ing model, one digit for the class of machine, such 
as horizontal or vertical and two digits for the 
manufacturer name. This code simplified identifica 
tion of a particular operation by all personnel 
concel ned. 

Operation of the system can be based on any 
period for which information is required, such as 
weekly. monthly or yearly. Establishment of the 
planning schedule is done by checking the existing 
production schedule for the quantity of parts re 
quired. By multiplying the number of machines 
available by the hours available. the period capacity 
is calculated 

For a month period, a constant of 320 hours per 


month per machine would be available if each ma- 


0102202 
0102202 
0102202 
0102202 
0102202 
Q102202 
0102202 
8102202 
0102202 
0102202 
0102202 
0102202 
0102202 
0102202 


145995 
146084 
146212 
148732 
149569 
149725 
150559 
150668 
152663 
153142 
154110 
154600 
154844 


0102206 
0102206 
0192206 
0102206 


148343 
148343 
155018 
155018 


0102302 
0102302 
0102302 
0102302 
0102302 146492 
0102302 147633 

—_—__0 102302 ——__142727 


———— = 


143410 
143411 
146197 
146223 


Fig. 4. Load hour report published by the accountins 
department showing the total number of hours on a 
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chine were running at 100 percent efficiency. This 
figure is obtained by using an 8-hour working day 
multiplied by 20 working days by two shifts. Since 

o operation is 100 percent efficient, standard vari- 
ance percentages prevailing in the shop are used to 
determine the actual load, such as 80 percent ef- 
ficiency on a machine makes 256 hours available 
each month. 

The degree of accuracy required and the schedule 
period determine the approach. If the capacity for 
each individual machine is needed, each machine 
must be coded individually. If the capacity for types 
‘f machines is required, the same types of machines 
like internal grinders or lathes can be grouped in a 
common category. This grouping can supply to the 
machines of the same manufacturer. as shown in 
Fig. 2. or for machines of the same type but by 
different manufacturers if they do the same jobs 
according to the same time standards 

With any system. practical experience in the par- 
ticular shop is a prime requisite to efficient opera- 
tion. Knowledge of machine down-time percentages. 
operator efficiency, absenteeism rate, tool waiting 
time, gages, materials, and other such data are 
necessary to determine variances 

When preparing a job for the accounting ma- 
chine, the operation sheets are coded with reference 
to the machine assigned to the particular operations. 


Responsibility for maintenance of the operation 


PDATTON nan 
Vs bAL AVN WAL 
NUMBER HOURS 


180 1028 
120 2e60 
380 075 
100 5070 
80 24-89 
6203 
2075 
1e25 
1208 
10.89 
2002 
142037 
6285 
22056 

191.25* 


201240 
32051 
29049 

3499 

267.39* 


140 4.07 

270 382 

100 7032 

60 1.95 

160 9250 

170 3240 
= ea a 
particular machine. Also included is the number of 
hours for each part. 





sheets is assigned to the process engineer who estab- 
lished the original methods on the part. Any changes 
in the original machine assignment. such as the use 
of a different machine for the operation, require a 
change in the code number on the operation sheet 
and the cards (Fig. 3 is an example) by the engi- 
neer. Any system is only as good as it is maintained 
and, therefore, operation sheets must be kept up to 
date for effectiveness. This is the only actual labor 
requirement of the system replacing the attempts to 
keep daily records, changing and posting paperwork 
constantly. 

When management wants to establish the load 
for any machine or machines for a_ particular 
period, knowing the number of parts to be proc- 
essed, the procedure is simple. First. the quantity 


of parts is multiplied by the standard times for the 


Fig. 5. Blending the out- 
side diameter, angle and 
radii on a propeller hub 
using a tracer lathe. 
This operation is typical 
of experimental produe- 
tion. 


Fig. 6. (right) Milling 
a segment of a gear to a 
depth of 1.250 inches. 


operations required. Second, the number of setups 
required per part is determined and is multiplied 
by the standard setup time. Finally. these two 
products are added and adjusted with the estab- 
lished variance for the total load. These figures can 
be compared with the known capacity to obtain the 
desired information. An example of the load hour 
report may be seen in Fig. 4. 

It is not advocated that established systems 
of shop scheduling or machine planning be elimi- 
nated. All have their places. depending upon the 
magnitude of the operations and the management 
requirements. If the present systems are maintained 
adequately and accurately, the cost of indirect labor 
can be substantiated. 

It is recommended that this type of system be 
used for shops that cannot afford the luxury of 
individual departments for daily machine loading 
The system can be maintained by the process plan 
ning or shop personnel ho are available for other 
related work. Only a few minutes are required tor 
code number changes at th time an = oneration 


change is recorded on the process sheets No extra 


| 
1 
t 


personnel is needed and. when a report is requested 
by management. only one man working eight hours 
is needed to accumulate the totals for a given period 

While the svstem was originally designed to point 
ut exceptional cases of bottlenecks in production 
other uses have been found for similar systems. It 
has been applied on a daily basis where the expenss 
justified the installation: Toolrooms and experi 
mental departments. Figs. 5 and 6. find it applicable 


when planning is required 
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without electricity 


.../mMproves corrosion resistance 


[.. REASED UNDERSTANDING of the conditions favor- 
ing “electroless plating” has resulted from recent 
research by the National Bureau of Standards. This 
osition process for plating nickel and 
1 metal surfaces is similar in many respects 
| but does not employ electricity 
osition, electroless plating can 
bye to build up smooth. uniform coatings to a 
definite thickness over irregularly shaped objects 
nodular deposits on edges and 
er chemical processes, the deposit 
is randomly distributed over the con 
tainer walls as well as over the objects immersed in 
the solution Also. after several minutes the reac- 
runs to an end and the exhausted solution must 
discarded. 
With the electroless process. however. a_ nickel 
deposited only on certain catalytic 
1. nickel, cobalt and palladium: 
not occur elsewhere in the bath. 
lly replenishing the bath with 
ils. the system can be run con 
or even days. 
on is autocatalytic, that is the 
italyzes the process, the deposition 
continues once a nickel surface is obtained on any 
object. Noncatalytic metals can be made catalytic 
by immersion in a dilute solution of palladium 
chloride. which coats the metal surface with an 
almost invisible film of catalytic palladium 
Electroless nickel deposits are not pure nickel but 
consist of a special nickel-phosphorous alloy con 
taining about 8 percent phosphorous. The deposits 
iré bright and much harder than pure nickel de- 
posits. Electroless plating involves the reduction of 
hot nickel salt solutions (chloride or sulfate) with 
pure sodium hypophosphite. An organic acid (glyco- 
lic or citric acid) is added to the bath as a com- 
bined buffering and complexing agent. 
To obtain further information on the variables 
that affect the rate of plating, numerous experiments 
have been carried out at the Bureau. It was dis- 


covered that an increase in the acidity of the bath 
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substantially reduces the rate of plating. For ex- 

imple, a decrease in the pH of the bath from 5 to 4 

halves the deposition rate. The most satisfactory 
pH for the acid bath is between 4 and 4.5. 

he organic acids used for buffering and com 

in the baths have specific effects on the 

of deposition. Glycolic acid yields a higher rate 

{ deposition than most of the other acids. with the 

‘ption of lactic acid. However. the lactic acid 
is not as stable and produces roughet deposits 
Several hypotheses have been suggested to explain 

electroless plating mechanism. The suggested 
theory involves a two-step process. In the first step. 
hypophosphite is catalytically decomposed to re- 
ease hydrogen. In the second step. energy liberated 

the discharge of hydrogen is transferred to the 
nickel ion. and activates the latter so that it can 
react with the hypophosphite ion. The nature and 
rate of hydrogen release determine the rate and 
ficiency of the nickel deposition. 

Certain substances such as thiourea and potassium 
inate markedly increase the deposition rate 
(As with organic acids. the effect of these substances 

ches maximum at a certain concentration. It 

is not vet been determined whether these additives 
be used in practical plating operations. 
Outdoor exposure tests were made of pl ited steels 
ompare the protective value of electroless nickel 
vosits with that of electrodeposited nickel and 
kel-phosphorous allovs. Samples were prepared 
from both acid and alkaline types of electroless 
vaths. Results showed that electroless nickel coat- 


ffer greater protection from 


es from acid baths o 
rusting than electrodeposited coatings. 

Although somewhat tarnished. electroless-plated 
samples had only a few rust spots at the end of a 15- 
month exposure period. Samples with electrolyti- 
ally deposited plating of the same thickness rusted 
considerably during exposure under the same con- 
litions for the same length of time. The protective 
value of the electroless nickel deposits is equivalent 
to that of electrodeposited phosphorous alloys which 


contain about 9 percent phosphorous. 





Drilling and Turning Combined on Automatic Lathe 


B> combining turning and drilling operations on 

an automatic lathe, machining time and costs 
were reduced in producing drive clutch plates. The 
special tooling, designed by Seneca Falls Machine 
Co., includes a self-contained drill unit to replace 
the tailstock, and carriages fitted on the front and 
rear of the machine. 


Two carbide-tipped tools on the front carriage 


are used for turning the two diameters. Facing and 
chamfering operations are performed by three tools 
on the rear carriage. Simultaneously, the small 
bore is drilled and reamed by the drill unit. This 
motorized drill unit provides the correct drilling 
speed for the drill and reamer, while the main 
headstock furnishes the correct cutting speed for 


machining the large diameters. 
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Precision Expanding Mandrels 










— ire useful for many operations 
| 


where the location of the area being 
machined is related to a hole in the work- 


piece Each operation where the hole di- 






; J, a 
\ 

- 

\ 


j —_— 


drel with adjustable jaws can be used to — 
obtain a greater bore and bearing range. : : — 






ameter is different requires a different 


mandrel To eliminate the need for an 













excessive number of similar tools. a man 













One such mandrel. developed by the Le- 
Count Tool works. maintains concentricity 


of the jaw faces within 0.0005-inch TIR. 















Principal components of this mandrel are 
the three sliding jaws, the retaining springs. 
the tapered arbor and the sliding locking 
sleeve. When the workpiece is located on 
the jaws, the sleeve and parallel jaws slide 
up inclined planes on the arbor until the 
part is firmly retained. Then, the sleeve is 
locked by the setscrew to retain the jaws 


and part during the machining operation. 











PARALLEL SLIDING JAW MANDREL being inspected with a check- 
ing ring having a concentric ID and OD. Mandrel jaws were 
found to be concentric within 0.0002-inch TIR 
































Arbor Concealed springs N Dog end 


Sliding sleeve 


CROSS-SECTION VIEW of the sliding step-jaw mandrel 
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Color-Coding Facilitates Setup 


(Reon machines have been considered single- 
purpose units limited to operations on a single 
part or parts of a similar size. This concept. how 
ever. has been extended by a machine. developed 
and built by Michigan Drill Head Co.. to process 
seven different sizes of gear reducer housings. Parts 
range in weight from 85 to 800 pounds with bor 
diameters from 8.750 to 24.7505 inches. 

To convert this machine for a different part. 
interchangeable drilling and boring heads are used 
for each housing size. as well as special pallet fix 
tures for each. This tooling is kept in storage racks 
and on tool boards adjacent to the machine. Each 
storage rack, set of heads. group of machine details 
and tool board for a particular part is color-coded 
in one of seven colors. At a glance, a check can be 


made to assure that the correct details have been 
LOADING STATION of the pallet type transfer 
machine for gear reducer housings. A typical 
workpiece is shown in the foreground on the 
end of the machine 


placed on the machine for the part being machined 


ONE OF THE SEVEN RACKS used for storage of 
the boring heads and pallet fixtures. All 
components and the rack are painted the 
same color for easy identification 


TYPICAL STORAGE RACK for small parts with col- 
or-coded feed unit details. Similar storage 
units are also used for the larger details 
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Separator Uses Ceramic Magnets 


| 1 drum separator. designed by Stearns 


Magneti roducts. a permanent magnet 





made of ee m material removes tramp iron 
from granular material. The magnet is man- 
ifactured from oriented barium ferrite. It is 
ightweight. has high electrical resistivity. has 
eood resistance to demagnetization. and is 
made of inexpensive materials 

Operation of the separator unit is simple. 
Mixed materials travel over the revolving 


stainless steel drum. As the materials move 


past the permanent magnet. tramp iron ad- 
heres to the drum. Clean material falls into 

collector chute and the magnetic tramp 
on is shunted into another collector when 
the drum rotates it bevond the magnetic field 
Design of the system and its components are 


illustrations 


Cover deck 
Mixed material 
ol 





, Adjustable boffle 
Revolving cylinder RE bs j for feed flow 


aed RW EESE EE ErEErEE 


sae 
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Working face 


f 
‘ 
| 


Magnet assembly_j 


SEEEESE EEREEEER EEX) 


. ‘+—— Separated material 
Tramp iron—-o~ \ 
~j Automatic magnetic discharge 


SCHEMATIC DIAGRAM of the magnet separator dur- without requiring power for the magnetic circuit 
ing operation. The simple operation of the unit permits use in any part of a plant 
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Static-Control Panel Regulates Machine Functions 


ee the life of a static-control device is inde- 
forms, control panels made up of these units are 
As 


example, all electrical functions for a 36-station in 


pendent of the number of operations it per- 


well suited for mass-production machines. an 
line transfer machine, developed by Buhr Machine 
Tool Co. are handled through a static control panel. 

Static-control elements perform the same func- 
Re- 


lays convert a single input into various outputs by 


tions that relays do in conventional systems. 


means of a moving armature, closing or opening 
Static-control 


into outputs by controlling the impedance of an 


contacts. elements convert inputs 


output coil on a magnetic core. 


These circuits generally use four types of logi 
elements—and (two or four inputs) not, or and 
memory—and time delay units. All inputs must be 


Any 


of the three inputs in an or element will cause an 


present to cause an output from an and unit. 


output. With a not unit, an input prevents an out- 


put, and vice versa. A momentary input to a 
memory unit will cause an output to continue until 
a momentary input from a second source causes 
the output to cease. With time delay elements. an 
input will cause an output after a present time 
lapse. This output will continue until the input is 
removed. Complex circuits can be built using these 


basic components as the building blocks. 


Lage 


he ws 


re 








ad 


soees weep he nemed pempny 
Pincne cocnsocanesttiense 
wereetrer* 


STATIC-CONTROL ELEMENTS make up this panel for a 36- 
station transfer machine. Typical operations controlled 
through this panel include: walking beam advance, 
head feed, part positioning, gaging, probing and auto- 
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—Photo courtesy General Electric Co 


matic part unloading. Because of the subassembly con- 
struction of the panel, original assembly and subse- 
quent maintenance are simplified. Any unit can be 
removed and replaced individually or in groups. 
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Two single-electrode welders used for an assembly operation requiring two hot 
upset joints on the workpiece. Machines are joined by a single worktable. 


produces stronger joints 


Using standard resistance welding 
equipment for hot upsetting and 
swaging, General Electric is obtain- 
ing better assemblies with less dis- 
tortion. This technique has reduced 
over-all piece costs through more 
production and reduced scrap. 


) 


using either mechanical or hydraulic force. Another 


TAKING IS A STANDARD PROCESS for joining parts. 


method, hot upsetting, is finding application where 
excessive force may cause distortion. 

In this process, a resistance welder takes the place 
of the usual mechanical or hydraulic press. During 
the operation, the portion of the workpiece being 


used as the stake, is heated to a plastic state by the 
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By D. C. Wherren 


Tool Planner 
Meter Dept. 
General Electric Co. 
Somersworth, N. H. 


welder to reduce the amount of force required to 
perform the operation. 

Since staking pressures can be controlled, the 
amount of excess metal also can be controlled. The 
operation is faster than mechanical staking; produc- 
tion is increased and the over-all cost of the opera- 
tion is less. Loose stakes or joints are not a problem. 

Fixture design time is less than required for press 
type fixtures. The simpler fixturing also allows the 
product design department more scope and flex- 
ibility when developing new products requiring as- 
sembly. 

rhe nature of the equipment used in the operation 
is a disadvantage. Setup time for the welder is 


longer than for the setup of a conventional hy- 
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Two-electrode machine 
used for a hot upsetting 
operation. Linkage to 
the separate hydraulic 
cylinders used for con- 
trolling electrode travel 
is mounted on the up- 
per portion of the ma- 
chine frame. 


Typical example of the 
type of assembly suited 
for hot upsetting. The 
workpiece is a light-load 
plate assembly for a 
watt-hour meter. 


draulic or mechanical press for conventional stak 
ing. For these reasons, hot upsetting does not find 
economical application for short production runs. 
High initial cost may be another deterrent to exten- 
sive use of the process. 

Generally. for light applications of hot upsetting 
or swaging of stranded lead wire, a machine with 
a capacity from three to ten KVA is recommended. 
For heavier work. a welder with a minimum capa- 
city of 15 KVA is needed. In some applications, 
units as large as 300 KVA are necessary to supply 


sufficient force and heating capacity. 
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Controls on the welder being used for hot upset 
ting are also important. Type and size of the welde: 
will determine the capacity of the controls. Syn 
chronous welder controls must be used to obtain 
maximum machine usage and optimum quality. 
Flexibility of electrode heat and dwell time are 
prime requisites of hot upsetting and must be con- 
trolled accurately. 

Separate air cylinders and controls on the welde1 
electrode travel are important to the success of hot 
upsetting or swaging operations. The separate 
cylinder assures flexibility of the electrode contact 
pressure, which must be controlled for uniformity 


during the entire operation. 


Electrode selection also plays an important part 


in the success of the hot upset operation. Both single 
and double-electrode welders are used. Design and 
size of the proper electrode are determined by the 
type of metal being upset. Almost all metals can be 
hot upset with the proper electrode and welder. 


Proper maintenance of the welder electrodes will 


Mechanical Staking versus Hot Upsetting 


Mechanical Hot 
Staking Upsetting 
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Example of a swaging and cutoff job on a stranded wire lead for a meter. 


The operations were performed 


extend their productive life. An electrode dresser o1 
a fine file may be used to redress the tool. Welder 
maintenance for hot upsetting or swaging operations 
is no different than maintenance for a regular weld- 
ing operation. 

Electrode cooling is needed where heavy work is 
performed. Water or a refrigerant can be used to 
obtain the proper tip temperature. Most light appli- 
cations are performed without coolant, with no dis- 
coloring of the product. Water is the most com- 
monly used cooling medium for swaging. 

On operations where swaging of stranded flexible 
leads are performed, the types of wire, shape of the 
wire and sizes are limited only by the equipment 
available. Operations of swage and cutoff are often 
performed simultaneously on a welder having twin 


electrodes. One electrode holder is used for the 


a two-electrode welding machine. 


swage electrode and the other holds the cutoff die. 
When operations of this type are contemplated, 
the tool planner should work with the welder manu- 
facturer to be sure the welding unit will be suited 
to the operation. 

Swaging and brazing are other operations that 
can be performed simultaneously on a twin electrode 
welder. When these two operations are performed 
together, the heat settings of each electrode must be 
accurately controlled to obtain a good product. 

On some types of work, two single electrode weld- 
ers may be together to perform hot upsetting or 
welding. In one application, this was done with an 
initial investment saving of $2000. Where properly 
ipplied, hot upsetting and swaging on a welder can 
} 


be important sources of cost savings on many pro- 


luction assembly operations. 





Advances in Molybdenum 


‘ 
s. OPE OF APPLICATION for moly coatings has been 
broadened almost limitlessly because of new chem 
ical processes being made available to the ingenious 
engineer. Dr. H. W. Schultz. manager of new chem- 
ical and catalyst development for Climax Molyb- 
denum Co., places special emphasis on two promis- 
ing processes for depositing molybdenum on other 
metals—hydrogen reduction of molybdenum penta- 
chloride, and the rmal decomposition of molyb- 
denum hexacarbonvyl. 

In the first of these processes, with hydrogen as 
the reducing agent. the reduction by-product is 


hvdrogen chloride which can be removed easily 
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without contaminating the reduced metal. When 
reduction temperatures around 850 C are used, the 
resulting metal film is completely dense, with a 
well-developed grain structure. Molybdenum pro- 
duced by vapor deposition is pure, and it can be 
deposited on metals. ceramics and graphite. 

rhe second method of coating with molybdenum 

through thermal decomposition of molybdenum 
hexacarbonyl—is also a vapor-phase process. Al- 
though it requires careful engineering and control. 
it can be modified to give coatings not only of 
molybdenum but also of molybdenum carbide or a 
combination of the two. 
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...in the aircraft industry 














WING SPARS for the new Doug- 
las DC-8 jet transport are built 
up on precision assembly fix- 
tures at the company’s Long 
Beach plant. In addition to act- 
ing as structural members, the 
spars are gigantic fuel tanks. 


THE FUSELAGE of the DC-8 is 
made up of three major assem- 
blies: the nose section (shown 
here), the cabin section and the 
tail section. Accuracy of as- 
sembly jigs is established by 
optical tooling, making sure that 
all mating assemblies fit to- 
gether without difficulty. 





REAR FUSELAGE bulkheads are as- 
sembled in unusual tooling jigs. 
These jigs rotate, permitting as 
sembly operators to reach all work 
areas without the need for elabo 


rate platforms or scaffolding 


TAIL sTUB of Douglas DC-8 is be- 
ing assembled in precision jig at 
right. Minor additional operations 
are completed on tail stub in 
second position at left. 


NEARLY COMPLETED fuselage, mi- 
nus nose cone and tail section, is 
lowered onto wing spar. Special 
slings facilitate damage-free hand- 
ling of fuselage by overhead crane. 
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ANOTHER special machine built by 
Chance Vought is used to face and 
bore one end of a 10-foot rocket 
tube and face the other end. The 
first few tubes were machined on a 
turret lathe, but this method proved 
to be slow and expensive. The 
new machine holds tubes in an air 
clamp while both ends are ma- 
chined simultaneously. These 
operations take 30 seconds; the 


previous method took five minutes. 


FUSELAGE of Chance Vought’s F8l 
Crusader fighter plane revolves 
like a chicken on a spit and is 
simultaneously shaken by a me 
chanical vibrator. Purpose of this 
operation is to dislodge any debris. 
such as loose washers or bits of 
metal. that are accidentally left in 
plane by assembly workers. Fuse 
lage is also vacuum-cleaned as a 
further precaution. This fighter is 
built at Chance Vought’s Dallas 


Texas. plant 


MAIN BEAM of Crusader wing is 
sanded on a special machine built 
from material salvaged around the 
Chance Vought plant. The sander 
eliminates the need for hand filing 


and is five times faster. 
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EASING SIZ} of moder airiramy 


structures necessitated the purchase of two 33-foot 


ong Cincinnati 


Hydro-Tel milling machines by Mat 


s Baltimore Div. The machines. which automati 


MARTIN OPERATOR sets the tracer control that guides 
the cutter and automatically mills a seaplane part. 
Operator must also adjust the cutting head in rela- 
tion to the workpiece before starting the machine. 
Tracer control insures fast operation and a high 


degree of accuracy. 
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ill each part. are used pring ipally on alumi- 
im detail parts for the POM SeaMaster. although 
table 


an also machine steel. Longitudinal 


is 168 inches: cross ram travels 48 inches 


TOOLS at work 


BALLISTIC SHELL of the Army Jupiter-C rocket was 
fabricated by Reynolds Metals Co. Here one of the 
12 aluminum shells used to form the center section 
fuel tanks is spotwelded. Exactly 24.560 spotwelds 
ire made on each Jupiter-C fuselage. Welds secure 


the skin of the missile to stiffener rings and braces. 
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HEAVY NOSE CONES for the Air Force’s Atlas and 
Thor ballistic missiles are being formed by Lukens 
Steel Co. for General Electric. Use of this 2000-ton 


hydraulic press for this work highlights the increas- 


ing use of steel plate for missile components, putting 


the steel industry in the missile business. Nose 
cones must withstand the shock of re-entry into the 
earth’s atmosphere and protect nuclear warheads. 


RIVETER at Boeing Airplane Co.’s 
Wichita plant is tape controlled. 
The machine. one of four, auto- 
matically drills and countersinks a 
hole, inserts a rivet slug, upsets 
both ends, shaves off the outer 
head and then moves on to the next 
rivet. Eight to 10 rivets per minute 
are driven, fastening stiffeners to 


lower wing panels. 


i 

PRODUCTION of an aircraft part, a steel forging, has 
been simplified by use of a LeBlond-Carlstedt Rapid 
Borer at the Peter J. Salmon Co., Glenside, Pa. 
Formerly, the part was rough drilled, reamed, 
radius formed, ground and honed, using a turret 
lathe, a grinder and a honing machine. All opera- 
tions are performed on one setup in the new machine 
and cycling is automatic. The operations are: solid 
boring a 5¢-inch-diameter hole, counter-boring a 
l-inch diameter, solid boring a l-inch hole and 
radius forming. Feeds of 534 and 8 inches per 
minute are used. The part is 147% inches long, and 
is of 4130 steel, hardened to 39-43 Ro. 
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cum drilling 


--feeds, speeds and coolants 


can produ e finished holes to close 


‘ 
ban N DRILLS 


tolerances in one operation, eliminating reaming 


and honing in many cases. To use a gun type drill 
successfully, there are four requirements which must 


he met. 


The Machine: The machine should have a spin- 
dle speed high enough to use the tool efficiently 
This is especially true when drilling soft materials. 
Since a gun type drill operates with a 0-deg rake 
angle, chip velocity must be kept high enough to 
minimize pickup or weld on the cutting edge and 


avoid loss of size and finish 


Feed Mechanism: The feed mechanism must 


be of a constant, reliable type. This is most im- 


Data courtesy Madison Industries Inc., Muskegon. 
Michigan. 


portant in the sizes under 14-inch diameter. Any 
surges or jumps in the feed are likely to break the 
drill as the result of too heavy a chip load. This re- 
quirement precludes the use of hand feed or air 
cylinder feed unless the air cylinder is controlled 
with a hydraulic cylinder or by some similar means. 
If a mechanical feed is used, it should not be of the 
ratchet or intermittent type. TABLE 1 gives the re- 

nmended starting point for feed and speed. These 
conditions may be improved in actual application to 


reach optimum productivity 


Coolant: Coolant must be supplied to the drill 
n generous quantities. Volume requirements are 
shown in TABLE 2. This is perhaps the most impor- 
tant factor in gun drill operations and should not 
be underestimated. The volume and pressure of 


coolant required will vary with the size of drill, 


Table 1—Speeds and Feeds for Gun Drilling 


Type Hole Diameter 


of Under 0.250 - 
Material 0.250 0.500 


Speed Feed Speed Feed 
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0.500 0.750 
0.750 1.000 


Speed Feed Speed Feed 


speeds Burjjiug uns 





cle pth of hole. and material being drilled. as shown 
in TABLE 3. The coolant selected should have high 


antiweld and extreme pressure characteristics. There 


are a number of good sulfur-base, chlorinated cut- 
ting oils compounded especially for gun drilling. 
Use of the proper oil will increase tool life and im- 
prove hole finish. The viscosity can vary with hole 
size as shown on the table. To protect the pump and 
avoid scratched finishes and clogged drills, it is 
advisable to use a sump strainer or filter of at least 


100-mesh screen or equivalent in the coolant sump 


Piloting: Since the gun drill must be piloted 
while cutting, it is necessary to furnish some piloting 


surface to start the drill. This is usually accomp- 


Table 2—Coolant Volume Requirements 


Drill Depth of Hole 
Sise 2 W 29 3 43 


Volume (|; 


lished by means of a bushing, although it is pos 
sible to start from a counterbored hole. The bush 
ing face should be as close to the work as possible 
Frequently fixtures are designed to clamp the work 
against the bushing face. which is a most satisfactory 
arrangement. In any case, the bushing face should 
come within |. inch of the drill diameter from the 
face of the work. The most satisfactory material for 
bushings is wear-resistant tool steel. Bushings should 
be made 0.0002 over the maximum drill size and 
discarded or rebushed when they have worn 0.0005 
to O.OCOO over the drill size. Worn bushings can 


cause bell mouth and misalignment. 


Setups: Most successful gun drill applications 
are set up in a horizontal machine. Drilling can be 


done vertically if there is sufficient coolant to main- 
tain good chip flow. A wide variety of setups are 
possible and the only limitation is the ingenuity of 
the designer. All setups will fall into one of two 


categories: work turning and drill turnin: 


Work turning is necessarily restricted to parts of 
such configuration as can be rotated at high speeds 
This is the setup commor ly encountered on gun 
lathes. engine lathes and the like. The greater num- 
ber of new applications are where the drill is turning 
This method al- 


lows an almost unlimited selection of work 


and the part remains stationary. 


Table 3—Pressure and Viscosity of Coolant 


Type 
of 0.156 0.250 
Material 0.250 0.500 


Viscosity Pressure* Viscosity Pressure Viscosity Pressure Viscosity Pressure 


Hole Diameter 


0.750 0.750 Over 
0.1000 1.000 


Viscosity Pressure 
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Optimism Marks Show Opening 
Convention Highlights 
Host Committee 
Daily Schedule of Events 
(Other ASTE News starts on Page 153) 


ii 


California-developed technique—freezing water-filled honeycomb blanks for easier 
machining of aircraft components is demonstrated by Northrop operator. (See Plant Tour #9, Page 133.) 





Optimism marks Western 


ry 

| HE ASTE’S second Western Tool Show the first 
one was held in the spring of 1955—will open at 
Los Angeles September 29 in an atmosphere that is 


not exactly reminiscent of Gold Rush davs.. But 


despite the doldrums brought on by months of eco- 


nomic smog. there are definite rays of sunshine. 

Some 250 exhibitors will spread their wares over 
90,000 square feet of floor space in the ponderous 
Shrine Exposition Hall. And they will be full of 
hope—fraught with hope, as one of them put it 
that 15,000 people will come by to see and buy. 

A lugubrious but aggressive exhibitor is banking 
heavily on the Los Angeles show to bail him out of 
a bad year. “It’s California or bust for us,” he said, 
“and bust means just that.” 

For the West Coast in particular, things are look- 
ing up. Six-figure contracts are being let in the 


missile and aircraft industry. much of which is con 
centrated in California. Many of these contracts 
deal with development, but carry the potential of 
billions of dollars more that should follow for pro 
duction. 

Despite the fact that most of the big aircraft 
companies are “between contracts.” there is little 
evidence of a recession. Some small job shops are 
hurting because the “primes” (prime contractors 
for aircraft) have pulled some jobs into their own 
plants that would be farmed out in times of peak. 
activity. 

But the first thing a visitor sees as he leaves the 
Los Angeles International Airport is a sign reading 
“Production Workers Wanted.” Such signs—and 
others—point to an economy that does not feel the 
impact of the recession as it is felt back East. 


Los Angeles—host city to ASTE’s West Coast Tool Show, is a sprawling metropolitan 
giant laced together by miles of freeways and distinguished by an explosive burgeoning of new industry. 
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Show's opening 


Optimism also stems from such facts as these: 

e Forecasts for better times are coming not only 
from habitual tub-thumpers. but cautious gov- 
ernment agencies and feet-on-the-ground busi- 
nessmen as well 
The stock market continues to register new 
highs 
Retail trade gets stronger: personal income 

continues to rise: the outlook for one vital 


} 


industry——construction—is bright. 


Seventy-two out of LOO corporation executives 
polled recently expressed the belief that sales 
in all lines will increase as the vear wanes. 

It is ippropriate that the Tool Show’s theme 
is “Tooling for the Space Age.” Not only does it 
rest solidly on the state’s present ascendancy in 
rocketry and other fields of flight. but it is charac- 
teristically Californian in another way: it carries 
yi the onward-and-upward tradition ‘of a long line 
of themes that have epitomized the West. such as 
Go West Young Man, Mother Lode. Westward Ho. 
California or Bust. 

Phe Tool Show comes at the right time (Sept. 29 
Oct. 3. after the summer dog days are over) and 
the right place (Los Angeles. which is certainly not 
known for gloom or trepidation) to help accelerate 
the economic recovery of the nation. 

There are other reasons why the 1958 show 
should outshine its 1955 forerunner in attendance 
and sales. For one thing. there’s precedent now 
Los Angeles knows the ASTE. and many influential 
West Coasters remember the magnitude and scope 
of its tool exposition. Among these influential peo 
ple are engineers—Los Angeles County has more 
engineers than any other like area in the world 
and about 100.000 top echelon manufacturing exec- 
utives who are chafing for new ways to produce 
more and for new money-saving ideas. 

For another thing. Tool Show hours have been 
changed. Instead of 9 to 6 every day, as in 1955, 
the Exposition Hall will be open from 1 to 10 p.m. 
for the first three days of its five-day run. The 
afternoon and evening hours should permit plant 
personnel to handle appointments and other busi- 


ness in the morning, and still allow time for them 


to span even the sprawling Los Angeles area, if 


necessary. to attend the show. 


Important, too, are the extra added attractions. 
Technical sessions, plant tours, and convention ac- 
tivities of the ASTE will effectively supplement the 


she Ww itself. 
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The Shrine Exposition Hall will house the 
myriad displays of machines and equipment, Its 
doors will be open from 1 to 10 pm the first three 

days of the Show, for additional viewing by those 
metropolites whose jobs keep them busy day by day. 


Most important assurance of success. however, is 
that there’s a whale of a market. Metropolitan Los 
Angeles’ growth has always been dramatic. but the 
last decade has topped them all. Since 1948, the 
area has become the nation’s third largest indus- 


trial center: has welcomed more than 5000 new 


plants including a dozen giants: has added 1.810. 
000 new residents until there are 514 million in the 
irea now: has seen manufacturing employment 
shoot up 101.4 percent. from 360,000 to 725.000: 
has spent $2 billion in capital investments. 

Keynote of the industrial spurt has been busi- 
ness leaders’ foresight in developing engineering 
and scientific talent to keep the West Coast tech 
nically ahead of the times. 

Survey of a typical growth vear. 1956. showed 
that aviation led a field of 19 major industries in 
capital investment, with 376 million invested in new 
plants and expansions. The automotive industry 
ranked second during that vear. with $40 million 
plus invested. followed closely by a $38 million 
investment in the construction of new and expanded 
Almost in a tie for third 


place was electronics. Chemicals and paints ranked 


metal products firms. 


fifth. petroleum products, sixth. 

Creative endeavor has patterned the area’s phe- 
nomenal growth, and will be much in evidence at 
the ASTE’s show. Space in Exposition Hall may 
well be a reservation in a space ship. 

Registration will be conducted at both the Shrine 
Exposition Hall and the Biltmore Hotel’s Confer- 
ence Room 3. The show closes at 6 p.m. Friday. 
Oct. 3. 
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Convention headquarters—Biltmore Hotel. Los Angeles 


7 
I 
OR CAREER tool engineers, the gage of any con- 


vention’s success is the number and scope and cali- 
ber of the technical sessions. The fifty-six papers 
to be presented at the Western Tool Show and 
Semiannual Convention are expected to measure up 
to the specifications of such serious-minded visitors 
In keeping with the theme. “Tooling for the Space 
\ge.” many of the papers deal with just that. Many 
of them have been prepared by thinkers and doers 
in various phases of the aircraft industry—that 
industry where the most interesting. ingenious and 
advanced tool engineering in the country is being 
done today. 

Problems are accentuated in missile and ad 
vanced aircraft manufacture. Materials with the 
best characteristics from a functional point of view 
are the hardest to fabricate from a manufacturing 
point of view. Tolerances are stringent. Fuel tanks 
must not leak. and the mating surfaces of aircraft 
skins must join without a crack. or air drag will 
rip the ship apart. And so on. 

lool engineers, who may be good in other indus- 
tries. are perhaps becoming even better in the air- 
eraft industry—for the simple reason that the 
greater the challenge. the better the effort. At any 
rate, they are tooling up for tomorrow’s aircraft 
on a production basis—using manufacturing tech- 
niques that were virtually undreamed of until re- 
cently. The challenge is indeed illimitable: the 
ultimate challenge, as all aircraft engineers seem to 


know. is the conquest of space. . . 
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The technical papers comprise five panel discus- 
“Metal Form- 
ing.” “Tool Engineering for Numerical Control.” 
“Economics of Modern 


Characteristics of Some New Materials’ —plus con- 


sions—“Tooling Space Airframes.” 


Tooling.” “Fabricating 
ferences on electronics, plastics in tooling applica 
tions. education. chemical milling. and sandwich 
construction. 

The American Welding Society will participate in 
a conference on welding and joining. and the Amer 
ican Society of Quality Control will join in sponsor 
ing the papers on quality control. 

Other papers are grouped into symposia. on 
“Metal Forming” and “Metal Removal.” 

All the Los Angeles technical sessions will be 
presented in either the Shrine Auditorium or the 
Biltmore Hotel. 


Education Counselors Program 


In addition to technical papers on education. a 
special panel discussion entitled “Preparing for a 
Career in Tool Engineering.” will be presented in 
the Shrine Auditorium on Monday afternoon. 

This Education Counselors Program, a variation 
of the popular Career Days held at past conven- 
tions. will be moderated by Prof. Arthur F. Gould, 
chairman of the national education committee and 
head of the industrial engineering department. 
Lehigh University. Panel members will be Prof. 
Frederick Preator. head of tool engineering. Utah 
State University and past member of the ASTE 
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are 


ing plants and installations in the area. Buses for 


the tours will depart from the Biltmore and return 


2 and $13 


to the Shrine hall. except for Tours =] 
which will both depart from and return to the hotel. 
Round-trip transportation is $1 per tour, and tickets 
may be bought at the point of departure. Details 
of the tours will be found in the following pages of 


the “California Convention Calendar.’ 


Meeting of the Membership 


Of prime importance to the 3679 members of the 
dozen ASTE chapters in California. as well as to 


the 36.000-0dd other members in the rest of the 


Society s « hapters. is the semiannual meeting. 
All ome to attend the 9 
to 5 p.m. sessions of the ASTE Board of Directors. 


scheduled for Wednesday and Thursday. Oct. | 


) 


members are wel a.m 
ana 
in the Galeria Room of the Biltmore 

The semiannual meeting banquet will be held at 
Hollywood’s Moulin Rouge on Thursday evening. 
shuttle he 


between the Shrine hall and the headquarters hotel 


bus service will offered 
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during the exposition. 


mittee busy on coast 
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California 


Tooling Space Airframes 


2 p.m. Shrine Auditorium 


“Design to Tool for Producibility.” by C. F. Mar 
schner, department manager, production engineer, 
| on kheed NI ssile systems Div.. | on kheed ( orp 


“Tooling the Atlas.” by L. G. Granstedt, chief tool] 


engineer, Convair 


“Tooling for the Snark Is an Inside Job,” by A 
S. Turner, assistant chief tool engineer, Northrop 


Div., Northrop Aircraft, Inc. 


Co-Chairmen: John H. Stansbury, tool engineer. 
Douglas Aircraft Co., and Bernard Gaiennie, re 
search and development administrator, Northrop 


Metal Forming Symposium | 
0) p.m Music Room, Biltmore Hotel 
“New Stretch Forming Machinery.” by C. E. Blan 
chard, chief engineer, Sheridan-Gray, Inc. 


Chairman: O. A. Wheelon, research consultant 


Sandwich Construction 


7:45 p.m. Shrine Auditorium 


“Honeycomb Sandwich Fixtures at 2000° F,” by F 
J. Filippi, project liaison engineer, Solar Aircraft 


“Construction for Multi-Curved Parts,” by E. Car- 
michael, director, and C. Fredericks, assistant di- 


Metal Forming Symposium III 

9° a.m Renaissance Room, Biltmore Hotel 
“Explosive Forming of Metals,” by Keith A. Wil- 
helm, consultant 


“Problems to Routine 
by Joseph W. Schiffel, chief engineer, special 
products, Ingersoll Kalamazoo Div., Borg-Warner. 


A Continuous Transition,” 


Chairman: Vernon H. Monteil, research engineer, 
Rocketdyne Div., North American Aviation, Inc 


Plastics in Tooling Applications 


Music Room, Biltmore Hotel 


9:30 a.m. 


“Special Tooling Requirements for Molding High 
Temperature Resistant Plastic Reinforced Materi- 
als,” by John B. Williamson, technical represent- 
ative, United States Polymeric Corp 
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september 29 


rector, Narmco R. & D. Laboratories 


Chairman: E. W. Fedderson, chief of manutac 
turing research, Convair 


Metal Forming Symposium I! 
8 p.m. Music Room. Biltmore Hotel 


“Precision Cold Extrusion Technology tor H g 
Temperature Metals.” by Raymond A. Quadt, vice 
Hunter 


president, research and de velopment 
Douglas Aluminum Corp 


“Tube Bending: Plumbing—Art or Sx e* by 


J. E. Hawking, sales manager. Pines Engineerin 


Chairman: Fred C. Pipher 


des on spec ialist pro 


ducibility methods, Lockheed Aircraft Corp 


plant tour for monday 


Tour #1—8 a.m. to noon. Byron Jackson Div. 
Borg-Warner Corp., Vernor Ave. plant. 


| imit yicit C rcified manijfact 


september 30 


“Tooling for Glass Fiber Laminates.” by Robert 
P. Routt, materials and processes engineer, Lock 
heed Aircraft Corp. 


Chairman: Carrol Sachs, research specialist, Lock 
heed Aircraft Corp 


Metal Forming Symposium 


2 p.m. Shrine Auditorium 


“The Challenging Future of Power Spinning,” by 
John N. Heater, western field engineer, Meta Dy 
namics Div., Cincinnati Milling & Grinding Ma- 
chines, Inc. 


“Floturn Process,” by Claus Sporck, vice pres- 
ident and chief engineer, Floturn Div., Lodge & 
Shipley Co. 

“Hot Roll Spinning Titanium,” by Fred Spiegl, ex- 
ecutive vice president, Titanium Fabricators. Inc 
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Chairman: J. | 


Scientific | 


Quality Control 


) 


10 p.m, 


Participation by American Soc. of Quality Control 


» amplir 


hy 


trol, 


nd 


DY 


Missile 


I 


Elect 


Metal Forming Symposium V 


LS p.m 
“Pr 


Tour +2—8 a.m. to noon. 
Inc., Long Beach Div. 


yard. 


Tour +4—1 p.m. to 5 p.m. 
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William 


Tolerance Control Between Prime and 
ractors,” | 


H. Neffeler, chief quality 
systems 


cont'd. 
Morris, staff member, Los Alamos Alfred G. Jones, 
ducil North 


senior 
bility, 


engineer 
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American 
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4 ] ifi¢ F. “ 
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Section, Haynes Stellite Co 

Chairman: S$ ; 
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R Baker, 

ubsidiary of 
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Communications 
ig aS an 


irpenter, supervisor produc 
Convair, 
director of 
Parker-Hannifin 


f General Dynamics Corp 
Tooling Aids and Developments 


o p.m 


~ 


Music Room, Biltmore Hotel 
“Recent Deve lopme 
Div.. Lockheed Aircraft neering Tool,” by 
ginee 


Matosoff, 


t in Use of Optics as an Engi 
ic Lo 


\. W. Young, supervisor of en 
ring sales, Engis Equipment Co 
“Closed Circuit TV i Tool,” by K. H. Boucher 
chief tool engineer, Douglas Aircraft Co., Inc. 
‘Optical Tooling for General Industry, W. I 
Egy 


executive Instru 


chief quality en 


Shrine Auditorium 


Delusion?” 


> by 
VICE 


) 
Brunson 
ment Co 


pre sident 
Chairman: Ralph A 
or by 


standards engineer 


Hamilt 


ton, manutacturing 
Air 


Lockheed reraft Corp 


plant tours for tuesday 
Douglas Aircraft Co. 


Tour #5—1 p.m. to 5 p.m. Ford Motor Co., M-E-L 
Div. 


Tour +3—8 a.m. to noon. Long Beach Naval Ship 


This 36-foot-long Niles planer, capable of machining 
a 300-ton casting. is one of the “giant killers” with 
which the Long Beach Naval Shipyard’s inside ma- 
chine shop is equipped. See Plant Tours #3 and #7 





october 1 


ASTE Board of Directors 
Wednesday and Jhursday., October 1 and 2 
Jam. to 5 pm. Galeua Room, Bultmore Hotel 


GIL members welcome to attend. 


Tooling for Electronics | Metal Removal Symposium 


9) a.m. Renaissance Room. Biltmore Hotel 


2:30 p.m. Musi 


“Automatic Production through Electronics.” by “New Milling Technig 
William C. Leone. head of engineering. Industrial research engineer, Keart 
Svstems and Controls. Hughes Tool Co 


“Nonmechanical Machinis 
Chairmar Edward D. Heller. manager, manu Metals.” by Lynn A. W 
f 


facturing deve lopment department, Convair, Po Engineering Co 


mona Div., General Dynamics Corp Sitio: Cio Be 


Metal Removal Symposium | Tooling for Electronics II 


9-30 a.m. Music Room. Biltmore Hotel 5 p.m Ce a oe 


“Recent Progress in Cutting Tool Materials.” by 
Paul A. Kafader, Jr.. carbide service engineer 


Firth-Sterling Ine 


“Management Meets iller Bridging the 
Gap Between Theor n inuta t “A R 
N. Marshall Ip 
“Grinding Techniques for Advanced Materials neering. Radio Diy 
by J. A. Mueller, man 
Product Engineering Branch. Bonded Abrasive 


Div., The Carborundum Co 


iger, grinding laboratory Oli iit 


by T. F. Vajda. supervisor of toolit 
facturing methods, Missile Div.. Lo 
Chairman: F. G. Fenger, vice president-manufa 


Chairman: David H. Brow: 
turing, Menasco Mfg. Co. 


manager, Bendix Aviation Corp 


Tool Engineering for Numerical Control Metal Removal Symposium III 


) 


< p-m Shrine Auditorium & p.m. Music Room. Biltmore Hotel 


“The What, Where and How of Compatibility in “Cutting Fluids.” by A. W. Acker 
Numerical Control,” by E. F. Carlberg. chief of 
the numerical control staff, Boeing Airplane Co 


man. director of 
research, Anderson Oil & Chemical Co Ine 

“Machining of Metals for Advanced Aircraft and 
“The Three R’s of the Systems Builder.” by D. F Missiles.” by Norman Zlatin 


Laughlin, digimatic marketing manager. Electron Leonard Nowikowski. 
ic Control Systems, Ine. 


vice president; and 
Vice president-engineering 
research, Metcut Research Associates. Ine 


“Scope of Numerical Control Systems,” “Industrial Filtration in the Metalworking In 


nard Gaiennie, administrator, research and . dustry.” by ¢ A. Wallace. 


manager, Filtration 
velopment, Northrop Aircraft, Inc. piv., U. S 


Hoffman Machinery Corp 
Chairman: J. J. Yaeger, vice president and chief Chairman: John R. Bethune, manager, quality 
engineer, Pratt Whitney Co., Inc. control, A. C. Applied Research Lal 


boratories 
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plant tours for wednesday 


Tour +6—8 a.m. to noon. Crown Zellerbach Corp., 
Converting Div 





Tour +7—8 a.m. to noon. Long Beach Naval Ship- 
yard (Repeat of Tour +3). 


Tour +8—1 p.m. to 5 p.m. Lever Bros. Co. 


| 
‘x 
» 


We. 
mbhinec * 


EFT 
) 


+} 


walking; not recommended for 


Tour +9—1 p.m. to 5 p.m. Northrop Aircraft Co., 
Hawthorne plant. 


Electronic packages. easily accessible and removable 

: , Pi aggiaek taP . for replacement and maintenance. play an important 
nhne ae srssnaoee Ro dali the “ role in Northrop Aircraft’s control center developed 
P ae by Bendix. Information from pre-punched laminated 

we ect : tape is transmitted electronically to motors on a huge 

> SM-62 Snark missile profile milling machine. See Plant Tour 29. 


apts SS . = 


Sh a 


Prat 


Sprawling Long Beach Naval Shipyard is a major in- $170 million plant includes machine tools of practi- 
dustrial activity of the area with an annual payroll of cally every size and description. Shipyard covers 363 
$35 million. Youngest of the Navy's 11 shipyards, the waterfront acres. See Plant Tours #3 and #7. 
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Metal Removal Symposium IV 
) a.m. Music Room, Biltmore Hotel 


“A Theoretical Approach to the Solution of Ma- 
chining Problems,” by Robert L. Vaughn, produc- 
tion methods engineer, Lockheed Aircraft Corp 


“Machining of High Tensile Materials,” by Roger 
W. Runyan, research tool engineer, Menasco 
Mfg. Co. 


“Performance Characteristics of Ceramic Tools 
in Turning and Milling.” by E. J. Krabacher, 
and W. A. Haggerty, The Cincinnati Milling 
Machine Co. 


Chairman: Chuck H. Morlath, manufacturing en- 
gineer, North American Aviation, Inc. 


Education 


9:30 a.m. Shrine Auditorium 
“Tools for the Tool Engineer,” by Jack Kadushin, 
supervisor, engineering and electronics training, 


Lockheed Aircraft Corp 


“New Frontiers in Engineering Education,” by 
Prof. Morris Asimow, University of California 


Chairman: Dr. F. Lindvall, California Institute of 
Technology. 


Tour #10—8 a.m. to noon. Consolidated Electro- 
dynamics Corp. 


Limit 100 visitors. In an atmosphere that is particu 
arly conducive to creative research and development 
skilled craftsmen assemble precision electronic equip 
ment. This company has become increasingly active 

the missile field and reports that 90 percent of long- 
range missile firings are recorded on their equipment 


Tour +11—8 a.m. to noon. Hughes Products Div., 
Hughes Aircraft Co. 


Limit 40 visitors. No cameras permitted. A leading 
manufacturer of air-borne weapon systems and guided 
missiles for the military, ground systems for aircraft 
surveillance and control, and components, instruments 
and systems for commercial and industrial electronics 


Tour #12—1 p.m. to 5 p.m. Lockheed Aircraft 
Corp. 


Limit 35 visitors. Must be U. S. citizens. Over 30,000 
airplanes of more than 70 types have been made by the 
California Div. of this aircraft company, including the 
new Electra prop-jet airliner. Designed to carry from 
66 to 98 passengers, the Electra travels up to 2700 
miles without refueling, at speeds of 100 to 500 mph 


Economics of Modern Tooling 


2 p.m. Shrine Auditorium 


“Forecasting and Estimating of Tooling for Air 
frame and Missiles.” by C. E. Jehnson, Sr.. assist 
ant chief tool designer, McDonnell Aircraft Corp 
“Tool Planning for Modern Missiles.” by A. H 
Dunn, tool engineering general supervisor, Con 
vair, General Dynamics Corp. 

“Tool Design and Making.” by Jack Lewis, man- 
ufacturing engineer, Missile Systems, Lockheed 
Chairman: George W. Papen, department man 
ager, production engineering. Lockheed 


Metal Removal Symposium V 


2:30 p-m. Music Room. Biltmore Hotel 
“Coated Abrasive Machining.” by John M. Pit 
blado, manager, industrial trades, Coated Abra 
sive and Related Products Div.. Minnesota Min 
ing and Mfg. Co 


“Tooling for Sculptured Structures.” by Fred E 
Pauls, manufacturing manager, National Tapered 


Wings, Inc. 


Chairman: R. J. Wendell. project tool engineer 
Douglas Aircraft Co., Inc 


plant tours for thursday 


Visitors will see the fina 


then watch activities or 


Tour #13—1 p.m. to 5 p.m. Hughes Products Div. 
(Repeat of Tour #11). 


Automatic profiling machine at Consolidated Electro- 
dynamics Corp. performs 14 separate operations— 
produces oscillograph body sections in a tenth the 
time required by former methods. See Plant Tour 
#10 at left for more information. 
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ASTE's 


Semiannual Meeting Banquet 


thursday, october 2 


6 p.m. social hour 


7 p.m. dinner 


Moulin Rouge, Hollywood 


foastmaster 
Harry E. Conrad, executive secretary, aste 


entertainment beginning at 8:30 
a new Moulin Rouge revue presented for the first time 


dress optional 


Chemical Milling 

9 a.m Music Room, Biltmore Hotel 
I nical Milling.” by George FE 
earch analyst, Northrop Aircraft, In 
Milling—Key to Space Age Design.” 


Lew B. Stearns, chief engineer, United States 


il Milling Corp 
in: Vern E. Dress, materials and process 
engineer, California Div., Lockheed Aircraft Corp 
Welding and Joining | 
9:30 a.m. Main Auditorium, Shrine Auditorium 
Participation by American Welding Society) 


“Welding Tooling for Missiles,” by Byron Russell. 
president, Airline Welding and Engineering. 
Paper title to be announced, by Henry James 
Sciaky Bros., Inc 


Chairman: M. L. Ochieano, production design 
engineer, California Div., Lockheed Aircraft Corp 


Fabricating Characteristics of Some New Mate- 
rials—Panel Discussion 
2 p.m. Main Auditorium, Shrine Auditorium 


“Beryllium Fabrication,” by Dr. K. G. Wikle. 
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tickets $10 


october 3 


manager, Metallurgical Process Development Div.. 
Brush Beryllium Co. 


“Fabrication of Refractory Metals.” by William 
L. Bruckart, development engineer for the Refrac- 
tomet Division of Universal-Cyclops Steel Corp. 
“Making of Aircraft Structures from Inconel X.” 
by Robert R. Ferlguson, senior research engineer. 
Materials and Process Group. North American 
Aviation, Inc. 


Chairman: Alan V. Levy, supervisor. Materials 
and Process Section, Marquardt Aircraft Company 


Welding and Joining II 
2:30 p.m. Music Room, Biltmore Hotel 


(Participation by American Welding Society) 


“Tooling for Welded Aircraft Missile Pressure 
Vessels.” by Gerald Garfield. chief engineer. 
Research Welding and Engineering Company, Inc 


“Ultrasonic Welding Techniques,” by W. C. Pott- 
hoff, vice president; and J. Byron Jones. pres- 
ident, Aeroprojects, Inc 


Chairman: Charles B. Smith, assistant chief. 
materials and process engineer, Douglas Air- 
craft Co., Inc. 











plant tour for friday 


Tour +14—8 a.m. to 12:30 p.m. U. S. Electrical 
Motors, Inc. 


This gear case drilling and tapping machine. at U.S. matic machine drills and taps 26 holes in a casting in 
Electrical Motors, Inc., consists of four variable speed two minutes, rotating the part three times during the 
heads, two each for drilling and tapping. The auto- cycle. See Plant Tour #14. 





deidleus / Adtivities 





Mlonday 2-4 pm. Thursday 10 a.m. to 2:30 pm. 


Get-acquainted tea. Galeria Room, Biltmore. No Farmers Market. Transportation tickets, $1.25 each. 
charge. Limit 100. Limit 100. 


Tuesday 9:30 a.m. to 4:30 pm. Friday 9 a.m. fo 4:30 pm. 


Arboretum tour. Also visit to the Huntington Li- Marineland. Stop at Wayfarer’s Chapel. Cost of 
brary and Museum, lunch at the Merry Mallard. luncheon not included in $4.50 per person charge 
Tickets $3.75 each. Limit 100. for transportation and admission. Limit 100. 








Wednesday 12:30 pm- to 4 pm- Saturday 10 a.m. to 4:30 pm. 


Sight-seeing. Tour of Hollywood, Beverly Hills and Disneyland. Postconvention trip for the whole fam- 
beach. No luncheon stop. Tickets $3.25 each. ily. Cost includes admission, 15 rides and a meal. 
Limit 100. Tickets $5.60 per person. Transportation extra. 
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Machine operator positions punched tape in control panel of ECS 


Digimatic control system. This system, like many new numer- 


ical control systems, is designed for application to existing ma- 
chines. It symbolizes the trend toward automatic operation for 
optimum production. 


Some of the outstanding machines and tools ex- 
hibited at the Western Tool Show at Los Angeles 
are pictured on the following pages. This presenta- 
tion is representative of the hundreds of exhibits at 


the Show itself—a galaxy of machines. tools and 








equipment designed to fill the need for tooling that 
is faster—more automat better built. Cost and 
quality-conscious executives and engineers will find 
that the Show is the best possible place to see 
often in action—tooling that leads to profits in 
today’s competitive economy and success in tomor- 
row s manufacturing ventures. Exhibits at the Show 
fully exemplify the precision, productivity and ver- 
TOOL SHOW satility of “Tooling for the Space Age.” A complete 


ulphabetical list of exhibitors begins on page 151. 


¢ Products exhibited .... .138 


¢ Floor plan of show .....150 
e Exhibitors’ list ........151 





Industry requirements for versatility, accuracy in measurement and 
simplicity of operation are met by a host of precision instruments. 


Provisions are made for directly transferring angular 
information from the instrument to recorders, relays, 
meters or amplifiers in this autocollimator manufac- 
tured by Davidson Mfg. Co. For applications where 
readings are required at intervals over a period of 
time, the information can be recorded automatically. 


Brown & Sharpe micrometer can be used as 
a friction or fixed gage as the user desires. 
Changeover is made by means of a floating- 
lever lock. Graduations are on an angle for 
easier reading. 


Combining a precision gage and setting fixture, 
Sunnen Service Corp. system makes internal 
measurements without ring gages, gage blocks 
or other standards. Size range is from % to 
1% inches. 








oo 


Sherr-Tumico Super-Comparit reads directly in twen- 
ty-millionths of an inch. Cable release is provided 
for lifting the feeler point. 


Chart-gages are prepared on coated plastic material 
made by Optical Gaging Products Inc., by scribing 
the desired layout using elementary layout tools or 
scribing equipment. The scribed lines are then 
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Hite-Ieator (left) has a sensitive dial indicator 
that is actuated by the gage-block column itself, 
as it moves up and down over the one-inch 
range of the micrometer head. Hite-Chek 
(right) for transferring settings is available as 
a self-contained transistorized unit. Both units 
by Brown and Sharpe. 


brushed over with a special dye-like fluid. After 
dipping in a wash to remove excess fluid and the 
scribe coating, the chart is wiped dry with a cloth or 
sponge and is ready for use. Paul B. Slater. 





Diversity of the products of the tooling industry is exemplified by a number 


of versatile machines and tools—each capable of high productivity, each 


tailored for specific types of applications. 


SH a 


Electroerosion machine built by Charmilles Engi- 
neering Works Ltd. has simple controls and automatic 
downfeed and depth control. Machine can cut ma- 
terials of any hardness and is intended for mold and 
die work. 


Jemco form and punch shaper is used to produce 
contour punches with curved necks, die sections and 
formed cylindrical contours. The work is completed 
in one chucking. For machining small precise parts, 
a measuring microscope is used to permit accurate 
centering, aligning and measuring. 


Relief grinding fixture manufactured by Steptool Corp. is used for grinding 


helixpoints and other special shapes on twist drills. 
any surface grinder. 


Fixture can be used with 





Lennox Tool and Machine Builders metal-cutting and 
forming machine has “vibrationless” operation. The 
stroke is set with a hand knob and machine has ad- 
justable gibs for best cut on any diameter or thick- 
ness of material up to capacity. 


Offset printer provides continuous printing on steel, 
aluminum or plastic pipe, bars, tubing or similar 
products. A rubber printing roll conforms to the 
contour of material being marked. Printing speeds 
are as high as 1000 fpm. Printer is manufactured by 
Jas. H. Matthews & Co. 


Repeating air hammer can be used for stamping, 
staking, swaging, riveting, crimping and similar op- 
erations. Valving arrangements permits operation 
with air pressures as low as 20 psi. An air traverse 
mechanism returns the hammer cylinder up from the 
work. The hammer is made by Heidrich-Nourse Co. 
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Saw sharpener built by Hamco Machines, Ine. 
is three machines in one. Unit sharpens cir- 
cular, band or hack saws. Only a few minutes 
is required to convert from one operation to 
another. Operation is automatic after setup. 





Today's portable power tools are characterized by light weight, compact- 


ness, easy handling and high power-to-weight ratios; making them invalu- 
able aids to productivity in thousands of plants. 


Winslow Shavematic is fastened to the work by 
means of vacuum foot and mills off protruding 
rivets leaving a smooth finish. This portable 
tool is pneumatically operated. Rubber vacuum 
cup eliminates marred work. 


Buck Mfg. Co. portable drill press has posi- 
tive feed and two-speed control. All makes 
and sizes of portable drills can be adapted 
to the unit, which is capable of drilling holes 
up to 134-inch in diameter in any position. 


Safe-Torque screw drivers provide accurate 
torque control. They are used for tightening 
critical threaded fasteners in instrument as- 
sembly and similar work where air or elec- 
tric powered tools cannot be used. The 
drivers, which operate on an overriding 
roller principle, are made by Scully-Jones. 





Versatility, speed and accuracy are the advantages offered by up- 
to-date positioning tables and dividing heads. 


Cross-slide rotary table for 
use with vertical milling ma- 
chines. Table utilizes a prin- 
ciple of fast positioning elim- 
inating the need for moving 
and relocating workpiece for 
different operations. An in- 
dexing attachment and a uni- 
versal template and model- 
holding table are optional 
accessories designed to in- 
crease versatility. Made by 
Advance Products Corp. 


Automatic positioning spacer table 
aids in long or short run drilling, 
tapping or boring. Locations can 
be established by any of a wide 
variety of methods. First piece or 
toolroom work can be done by 
using gage blocks or end measures 
and micrometers. Table is made by 
Industrial East Co. 


Optical dividing head by Sherr- 
Tumico Co. reads directly to two 
seconds of an arc. The optical 
reading feature speeds use and 
gives exceptional accuracy. 





Accuracy, dependability, versatility, automation and speed of production are 
featured in new machine tool designs. Builders are following a major trend 
in industrial production—higher production with less operator attention. 


Independent front and rear cross slides are powered by an 
air-hydraulic system on this Logan Engineering Co. auto- 
mated turret lathe. The turret cycles through successive 
stations automatically. A contro! drum provides for stop- 
ping the turret at any of the six stations for cross slide 


operations and for unloading the finished part. The stroke 


length and rapid travel stroke length are independently 
adjustable for each of the turret stations. 


Plane parallel grinding machine manufactured by 
Schultz-Hermsdorf features continuous size indication 
The repeating size on parts subsequent to the first is 
independent of wheel wear. The machine is exten- 
sively used for grinding gap gages. Mercuria Co. 
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Abene VHF-2B milling machine combines 
the working scope of vertical and hori- 
zontal millers. The spindle can be placed 
at right angles to the longitudinal line of 
the table and is adjustable from zero 
degrees in the horizontal plane to 45 de- 
grees over the vertical plane. Aaron Ma- 
chinery Co., Ine. 


A climb milling attachment enables this 
Union milling machine (Mercuria Co.) 
to accomplish planetary milling opera- 
tions. The machine also features rapid 
automatic power return movement. 





Surface grinder manufactured by 
Harig Mfg. Co. features angular rack 
and pinion, centrally mounted elevat- 
ing screw, combination V and flat 
ways. Motorized spindle, dust col- 
lector and water unit are optional. 
Bell Machinery Co., Inc. 





Tarex automatic turret lathe (Russel, Holbrook & 
Henderson, Inc.) has compound front and rear slides 
that have longitudinal as well as transverse motion. 
Available in an electronically controlled machine 
which provides as many as eight spindle speeds dur- 
ing a cycle and a constant surface speed feature for 
facing operations. 


Boyar-Schultz 6-18 surface grinder 
is equipped with either hydraulic 
longitudinal feed or hand feed. 





Late-model numerical systems are capable of controlling complex 


three-dimensional contouring machines or simple positioning operations 
as in drilling. These systems cut lead time, machine time and costs. 
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Numill accepts tape data in number form directly 
from general purpose digital computers. The console 
converts data from the control tape into a series of 
command impulses, each of which calls for a machine 
movement of 0.0002 inch. Linear-electro-optical 
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Bendix numerical control sys- 
tem is especially suited for 
producing complex three di- 
mensional parts such as tur- 
bine blades, cams, molds, 
forging dies, aircraft integral 
skin panels, spars and forged 
fittings. Bendix also includes 
computers and tape prepara- 
tion equipment to supplement 
the system. 


“2 


gages provide feedback measurements of machine 
movements. Machine movements are compared to 
command orders to insure tape orders are carried 
out. The system, built by Autonetics Div. of North 
American Aviation, uses transistorized circuitry. 





Electronic Control Systems Digimatic 180 
control system operating a contour milling 
machine. This unit is for heavy duty ma- 
chine tool operations and uses magnetic 
tape. Two other Digamatic systems provide 
control for everyday machine shop opera- 
tions and for point positioning applications. 
The point positioning system uses standard 
one-inch paper tape. Contour control sys- 
tems cut true circles for greater accuracy and 
smovth finish. 
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A package unit built by General Electric operates 
from data stored in standard eight-channel punched 
tape or manually set decade switches. Positioning 
speeds of 200 ipm can be obtained with + 0.0005- 
inch repeatable accuracy. The control provides for 
individual or simultaneous linear and rotary position- 
ing with accuracy of + 0.0005 inch at 99.99 ipm. 











The Probomat is an electr hanical system and 
uses electronics only to a limited extent. It is made 
in two types: for control of leadscrews and worms, 
and for control of slides and rotaries independent of 
leadscrews. Warner & Swasey Research Corp., the 
manufacturers, offer equipment to be installed in the 
field or to be built into new machines. 





Modern drilling and tapping machines and accessories exemplify the 


trend toward improved accuracy, greater productivity and better tool life. 


Ekwall Corp. automatic drill head combines head and 
motor into one unit. The motor shaft serves as the 
spindle support and actuator. Unit is specifically de- 
signed for use in automatic processing systems. 


Sealol chip ejector and coolant appli- 
eator is designed for longer tap life, 
better size control, smoother and more 
accurate threads. Unit fastens to the 
tap with a setscrew. Coolant is forced 
down flutes, flushing chips out. 


*j 
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Boyar-Schultz leadscrew 
tapping machine has foot 
pedal control automatic 
tapping cycle leaving op- 
erator’s hands free for 
handling work or fixtures. 
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Tap driver by Scully-Jones has overload clutch 


which 
ting. 


releases when torque exceeds set- 


After release, 


driver is freewheeling. 
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Exhibitors List 





SHRINE EXPOSITION HALL 
LOS ANGELES, CALIFORNIA 
SEPTEMBER 29——OCTOBER 3, 1958 










Boeth No Booth No 






Aaron Machinery Co., Ir 800 Besly-Welles Corp 308 This list of exhibitors for the ASTE 4 
Accu Rite Surface Plate Co 113 Boggis, Henry P., & Co 109 1958 Western Tool Show is com- 

lete and ac te as ss time. 
Ace Drill Bushing Co., Inc 831 _ Boyar-Schultz Corp 535 ga leaberate etna share 





We hope the listing will help visi- 


s Corp Mfa - ae : 
Advance Products Core 504 Brown & Sharpe Mfg. C 824 tors plan their show itineraries. 


Aero Service Corp Buck Mfg. Co 131 
Alameda Gage Co 


Alexander Machinery Co., Ir 742 





























Booth No 

Allied Engineering Production Cort 232 > e = Detroit Stamping Co 501 

California Broach C 429 Devcon Corp 110 

ao Ame oo California State Polytechnic College 233 Diamond Machine Tool Corp 841 

American Drill Bushing Co 625 Canadian Government Exhibition Commission 811 Dillon Stevens & Co 421 

dieciteen taints @ 404 Carr Lane Mfg. Co 407 

American Pullmax Co., Ir aq oes — -E- 

Anerenticeshia Tool Desienes 848 Cazeneuve Sales Co 635 Ekwall Corp 325 

Arrowsmith Too! & Die Corp 825 rapaliies Cayimering Works Led sit Electronic Controls Systems 814 

Atom’ Whee! Tool Cc a Se eee ow i 439 

Atrax Co., The 820 Collins Microflat C 417 Cuscntiiitik Cdarinsties 242 

Automat Machine | — CSO = ‘(tn tok 724 

Autonetics Div., Nortt Equipment & Materials Reporter 43] 

American Aviati I 710 


= = 
_B- -*-G- 










Danly Machine Specialitie Ir 601 
Bea-Mac Tool Service 111 Davidson Mfg. Co 419 -*Fenway Machine Co 422 
Bell Machinery Co., Inc 607 Davis Boring Tool Div Foster, C. E., Gage Corp 301 
Bendix Aviation Corp Giddings & Lewis Machine Tool Co 803 Furane Plastics, Inc 411 
Controls Section 225 Dayton Perforators, Inc 833 Gebhart Engineering & Mfg. Co 423 
Bentley Industrial Corp 100 De Castro, 0. F., & Associates 700 General American Transportation Corp 321 
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Booth No 


General Electric Co 118 


General Fire Extinguisher Corp., The 121 
Great Books of the Western World 418 


otc. 


Hamco Machines Inc 
Hanson-Whitney Co 
Harvel Co 

Hed-Wick & Co 
Heidrich-Nourse Co 
Heinze, A. G., Co 
Heller Tool Co 
Homestrand Inc 


Hyge Machines-Convair 


a 
Imperial Tool Co 

Industrial East Co 

Industrial News 

Industrial Press, The 


Instrumentation Sales 





Jamison Steel Corp 
Jarvis Corp 
Keuffel & Esser Co 
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Lee, K. 0., Co 

Lennox Tool and Machine Bidrs 
Leonard Precision Products Co 
Levin, Louis, & Son, Inc 
Livernois Engineering Co 

Long Beach City College 

Los Angeles City College 

Los Angeles Harbor Jr. College 


Loy, Frank, & Associates 


Booth No 
Machinery Sales Co 
Madison-Faessler Co 


Man-Au-Cycle Corp. of America 


Marine Pumps Inc., Div 
Diese! Control 


Marshall Tool & Supply Corp 
Matthews, Jas. H., & Co 

Mayhew Products Co 

Mercuria Co 

Metal Removal Co., The 

Meyer Sheet Metal Mach:nery Co 
Motch & Merryweather Machinery Co 


Mount San Antonio College 


—~N-O- 
Nardon Mfg. Co 

National Pioneer Sales & Service 
New Hermes Engraving Machine Corp 
North American Viking Drill Co 
Northwestern Tools, In 


Numatic Engineering 


ENTRANCE 


REGISTRATION 


Nupla Mfg. Co. Div., New Plastic 
Corp 


Oakite Products, Inc 


Olivetti Corp. of America 


—P-Q- 
PIC Design Corp 

Palley Supply Co 

Pasadena City College 

Pathex (Canada) Ltd 
Peck-Lewis Corp 

Pierce Jr. College 

Pioneer Aluminum, Inc 
Pioneer Broach Co 


Portage Double-Quick, Inc 


Booth No 
Porter Precision Products 725 
Precision Tool Sales 101 


Quackenbush, A. B., Co 238 


si. 


Ready Tool Co 
Reliance Magnesium Co 
Revco Inc 


Russell, Holbrook & Henderson, In 


a 
S & S Machinery Co 
Sandvik Steel, Inc 

Santa Monica City College 
Scherr-Tumico Co 
Scully-Jones & C 

Sealol Corp 

Service Machine Co 
Sheffield Western Corp 
Sheridan Advertis ng 
Siewek Tool Co 

Sigma Machinery Inc 
Simonds Abrasive Co 
Simonds Saw and Steel Co 
Skil Corp 

Slater, Paul B., Co 
Starrett, L. S., Co., The 
Steco Corp., The 

Steptool Corg 

Sunnen Products Co 
Supreme Products Corp 
Syntron Co 


= a 


Techno-Products Corp 

Termite Drills, Inc 

Tocco Div., Ohio Crankshaft Co., The 
Tool Specialty Co 


Topp Industries Div ; 
Topp Mfg. Corp 


True-Trace Sales Corp 


5 


Veet Industries 

Viier Eng neering, Inc 

Waldes Kohinoor, Inc 

Wales-Strippit Co 

Wesrep Corp 

West Point Mfg. Co 

Western Machinery & Steel World 426 
Western Metalworking 435 
Western Saw Mfrs., Inc 122 
Winslow Product Engineering Co 222 
Zagar, Inc 438 
Zeiss, Carl, Inc 834 
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ASTE Comes to Harrisburg 


In the National Spotlight. 


Members in the News 


Chapter News and Views 


Chapter News Index. 


Chips and Chatter 


Coming Meetings 


‘Tomorrow's Tool Engineers 





= riION was the keynote for th 


State of Pennsylvania on June 

ipital city was host for the 
Harrisburg Chapter No. 149 

Significant in the annals of the American So 
if Tool Engineers Chapter No 149 has disti 
guished itself in a variety of ways \ mere |] 
before the chartering. the first organizational meet 
ne. arranged DY Vlessrs. Goldbae h | lerse, Be Isak 
Donmoyer, Troutman. and Etsweiler, was held 
April 9, 1958. This meeting had hopes of gathering 
some 30 people imstead. 65 attended Present were 
Chairman Carl Darget 
national membe rshiy 
excellent dissertatior 


ind when of the Soci 


peoput are members toda rom the 


to the June 30 chartering d:; the chapter 


> transters of embers trom two. neig 
chapters, 162 combined senior. junior and 
ciate member applications with monies, plus 
iftiliate memberships 

Those members nominated and elected: as chair 
man, William H. Goldbach, manager of industrial 
Harrisburg 


Works: first vice chairman. Jesse W. Elliot. vice 


president of manufacturing, Brubaker Tool Corp 


engineering, Phompsor Products. Inc.. 


second vice chairman, Anthony L. Belsak. adminis 
trative engineer, also of Thompson Products; secre 
tary. Lamar F. Moore, senior engineer. Olmsted Air 
Force Base: and treasurer, James E. Lynch. tool 
designer. AMP, Inc. 

National President George A. Goodwin presided 


over the chartering ceremony presenting the chap- 
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chapter toker 
e. staff admit 
ipportionment 
chair 
the 
Harry on Osborne 
James Low, of the National Associati 
lacturers speakers’ staff. whose talk was 
Most Important Tool. Leadership | 
ittending were Hart shurg’s may 
Ziegler. and the president of the Harrisbu 
ommerce. Wallace H. Alexandet 


irted ( eral 


Representative Industries 


Harrisburg’s membership stems trom such divers 
industries as missile and jet engine manufacturing 
electroni fastening devices and machinery for 
same; a major Air Force field and maintenance 
depot; cutting tool manufacturers: in addition to 
one of the nation’s largest steel manufacturers 


| 


Bethlehem Steel Co another steel manutacturer 


Harsco ¢ orp.) ; one of the nation’s largest alumi 
num products fabricators (Capitol Products ele 
tronic crystal manufacturers: American Can { 

and numerous tool and die shops, machinery and 


industrial suppliers and distributors 
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Charter officers of the Greater Harrisburg chapter 
taking the oath are (from left): W. H. Goldbach. 
chairman; J. W. Elliot, first vice chairman; 8. L. 
Belsak, see ond vice chairman: I . F. Moore. secre 


About the City of Harrisburg 


Harrisburs is th 
nia Turnpik interchanges at conveni 
ver than any other city neal 
this superhighway. Truckwise. 28 carriers are 
tificated to operate to almost all points. The cit) 
numbered highwavs. a greater density thar 
ty in the East. Three airlines. TWA. Capita 
d Allegheny, serve the Harrisburg Airport 
Harrisbure’s economy is diversified in an ut 


usual manner \pproximately 25 percent of its 


payrolls come om State Capitol and other state 
ences, 25 percer rom defense posts located 
the immediat 25 percent from industries 
and 25 percent from wholesale and service trades 
The end result is that when there is a dip in the 
business eycle. Harrisburg is less affected than 
communities with single industry support. As evi 


" t 7 I meer head | 1) 
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tarv: J. E. Lynch, treasurer. Seated at the head 
table are Speaker James Low, Toastmaster Har- 
ry B. Osborn, Jr.. past president of ASTE, and 


Harrisburg’s mavor. Norman F. Ziegler. 


year they will exceed 


burg 


‘ater metropolitan area ofl Harris 
all of Dauphin and Cumberland coun- 
a population of roughly 330,000, mak- 
fifth-ranking of such areas in the state 
t segment of its working populace, 39,000 
is employed in some 492 manutacturing 
18.000 at defense depots: 15.000 by the 
onwealth; T7000 each by railroads and in 
esale trades; 5000 in service establishments: 
}000 in insurance headquarters. 
he city proper ranks second in per capita in- 
e in the state. seventh in population, first in pet 
ipita retail sales, and third in conventions. Its 
sales are running close to $202 million in 
according to sales management estimates. 
ith such figures to back him up, Chairman 
dbach of the new Harrisburg ASTE unit predicts 
ereater eminence to the area's industry with 
formation of his chapter. Thus far the group 
proven a number of points: that the large res 
iT ot engineering and tec hnic al people emy loved 
in the city will sustain and further swell the chap- 
ers ranks; that there abounds a profound willing 
ness among these people to organize and improve the 
ire of the tool engineering profession: and 
that there exists a determination on the part of the 
members to make their chapter grow and realize 


the ibpectives tor which the Society stands 





Society approves tool engineering curriculum 


A SUGGESTED two-year curriculum in tool engineer- 


ing has been given the official sanction of the 
American Society of Tool Engineers with the July 
25 approval of the Society’s national education 
committee. Although it is recognized that the pro- 
posed schedule of courses, long the subject of dis- 
cussion by industrial educators both within and 
outside the circle of the Society, cannot presume to 
fit all situations, individuals, and institutions, it 
stands as a guide for the type of training needed to 
equip an individual for the increasingly prominent 
position of “tool engineer.” 

The over-all breakdown of the curriculum is as 
follows: 

Technical 
Mathematics 9 hours 

Basic Sciences 12 hours 
Tool Engineering 52% 38 hours 
Communications 6 hours 
General Education 
Electives 


7 hours 
4 hours 
Specific subjects falling under the largest cate- 


sory. Tool Engineering. are technical drafting and 


Professional Engineering Committee meets 


Vice Chairman Al Fairchild (standing) makes a point 
before other committeemen. From left are: George 
D’Angelo, vice chairman of Paterson chapter; Wil- 
liam Moreland, ASTE vice president and committee 
ex officio; A. E. Downey, staff administrator; Vernon 
Gallichotte; Hugh Aglietti, committee chairman; 
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tool design, industrial materials and processes. ma- 
chine tool processes, metal-cutting and forming. 
strength of materials, principles of tool engineering. 
industrial electricity. controls and circuits—both 
electronic and hydraulic. measurement and controls. 
process instrumentation and metallurgy. 

Suggested electives are industrial psychology, 
time and motion study. industrial management. and 
industrial health and safety. General education 
courses, such as human relations, the citizen and 
his community, industrial economics. foundations 
of American life, and physical education, are aimed 
at striking a balance between technical and liberal 
education, and at encouraging a student's continued 
personal and educational development. Therefore. 
the word “terminal” does not seem appropriate in 
this two-vear curriculum. 

Printed copies of the curriculum schedule are 
being readied for distribution to chapter and na- 
tional officials of ASTE. as well as to educational 
institutions for possible incorporation into their 
technical programs. according to Education Direc- 
tor Gilbert E. Seeley. 


New York 


~% te) 


George Julien; C. H. Thuman, vice chairman; How- 
ard Gross, consulting member; and L. E. Doyle. At 
this meeting, held in New York on July 26, it was 
proposed to change the name of the committee to 
professional development to indicate more clearly 
the aim of the committee’s efforts. 
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John E. Rotchford 


John E. Rotchford, 
man of the ASTI 


H. Richard O'Hara, Jr 
ck Motor Div 


St. Clair J. Hayes, 
iwa \ ille \ I 


? 


Grant Morrison 


The Metallurgical 


Products Dept 
Grant A. 


chapter, as 


named 
Detroit 


General Electric has 
Morrison, of thi 


manager of product design and applica 
Morrison, for- 


1idministrator, 


tion engineering. Mr 


merly engineering will 


be responsible for design and applica 


tion of carbide products—including 
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members 


in the 


tools for the n il ty labor atory 


oined GE in 
\" ¢ hit i 


ind drafting 
1951 after tool sales work in 


Tulsa, and 


D. Thomas Noe 


D. Thomas Noe, se: 
Detroit ASTI 
been elected 
Society 
the 1958-59 
extensive experienc 
sional engineer 
chapter and state 
the board of d 
gan and nati 
numerous committee 
the NSPI 
roughs, he has also 
American Motors 
Motors (¢ 


, ’ 
Preset 


General 


he promotion of ree executives 
Sheffield 
Bendix Aviation 
ind Victor J. Boll, 


chapter were ap- 


has been announced at The 


a subsidiary 
Jack T. Welch 


me mbe rs ot D ivton 


Cor p.. 
Corp. 


vice president 1 


pointed charge of 
held . president 
of the Contract Mar ifacturing Div 
Thomas H. Clark, Detroit 


sales and assistant vice 
respectively 
was named president of 


the Service Facilities Div He 


issis 
had 
eral manager 


previously served is gel 


atl the company's 0 


t-ol Davton plants 


Birmingham, has 
been appointed plant en Rob- 
Floor Products Inc Prior to fis 
association with Robbins, Mr 


prote ssion oft 


Glenn J. Hartung, 
gineer at 
bins 
Hartung 
practiced the industrial 


it ee 


lor a 


number of years. He has been 
responsible for a number of design im- 
provements on machines producing vari- 
ous types of resilient floor covering, and 
since joining the Robbins organization 
he has been engaged in engineering and 
design work on many exclusive Robbins 
} 


icts 


Adolph O. Schaefer, 


president of Pencovd 


Philadelphia, 
Steel & Forge 
Corp., has accepted appointment by the 
trustees of the 
ciety for Metals to the unexpired term 


board of American So- 
of secretary of the society, following 
the recent death of William H. Eisen- 
man, who had served in that capacity 
for 40 

Mr. Schaefer is a past president of 


years. 


and has been active 
trustee and in the af- 
Philadelphia 


and 


the metals society 
as a national 
fairs of the 


secretary 


chapter as 
treasure! chairman of 


the local group 


Leslie F. Hawes 


Leslie F. Hawes, Los Angeles, presi- 
Metal 
has been appointed op- 
SPACE 
He has 


firm’s 


lent of Southern California 
Spinning Co., 
el itional 
Garland 


pervision of the 


manager of Corp.., 


lexas assumed su 
engineering, 
procurement, manutacturing, quality 
activities, Mr 
AST 
Los Angeles chapter. “In his afhliation 
SPACE, 


scientists, 


control. ind held SOTVICE 


Hawes is past chairman of the 


with Hawes joins a team of 


engineers, technicians, and 
that has taken a significant 
part during the past year alone in the 
the Mar- 
Atlas.” President 


Hughett announced 


managers 


success of the Boeing Bomarc, 
tin Titan. and Convair 


VI 





Chapter Makes Awards; 
Hears Satellite Lecture 


$100 scholarsh 
Santa Ana Valley 
students who w 
Recipients 
ilua. of Orange Coast Jur 
\lan Stewart of Fullerto 
ind Dave Burnett 
Fullerton All three Wil 
neering UCLA 
Everett J. Urbach. h 
ports and presentatior 
rocket projects \erojet 
members on July 1 er chard Gebers (left), public relations director, Aerojet 
‘ice Chairman Howard J. Wright and intorn 


f the many informal discussion groups program 


LONDON-ST. THOMAS—The en executive group set a chapter precedent by 


ting ASTE’s Detroit headquarters e1 for a tour of the facilities and discussions 


TUCSON — S« 
Dale Price, rigt 
ime and 
ynstrating 
tapping head. Other not che 
Tucson Chairman Harry DeLong 
a= | W 


Ladies Night Staged 
at Fels Planetarium 


Philadelphia chapter | back 
its annual ladies night afte two-ve 
absence, with an unusual setting and 
speaker. After a buffet dinner in Frank- 
lin Hall of the Franklin Institute. some 
120 members. wives and guests were 

i talk by LL. M. Levitt. diree 
Fels Planetarium, on “Satellites 

American and Russian 

\ demonstration of the Zeiss Multi 
ple Striopicen the nstrument used 
project the stars and planets on the 
ceiling of the planetarium, was the 
starting point for Dr. Levitt’s talk. He 
then explained the how’s and why’s of 
sending earth satellites into orbit, and 


wredicted that the first nation to send . a 
I ‘ LOS ANGELES—Ceramics used in aircraft and missile production was the subject 


people into outer space would have the Speaker J. D. Welderlen (center), technical ceramics project leader of Gladding McBean 


power to eliminate all future wars on Co at Los Angeles’ July meeting. Shown with him are Calvin Kindschi, program 


/ ( chairman (left), and Chairman Ben Hazewinkel 
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Baltimore Sponsors 
Tape Control Workshop 


op 
work- 
>. sponsored by 
ASTI 1i 


he Small Sh 


two dav 


Public 


Canterbury 


All-Summer Program 
Keeps Texans Enthusiastic 


veal 

imbs down 
mth vacatior 

a 

cal meetings 

through GE’s 

mditioning Division in 

ryler. Texas, proved a smashing suc 


cess, with excellent attendance he 


iem-Milling presented 


featured a dem 


lulv session on Cl 


re. Scheduled 

Fuhrer 

manut ivi t eer il 

Fort W 

Pool 

Weapons Systen 
The 


round 


chiet 


Convair’s 


orth divisior » spe ik on “The 


, as 
Engineer proach to the 5-98 


nds the vear 
chapters that 
isually | ot business during the 
summer mo 


1 onths, pointing out that, after 


a “dead” summer, it is dificult to re 


create in 


the fall 


terest in chapter activities in 


Immoderate Texas 


tempera- 
tures proved no deterrent to interest or 


attendance WTP. Engel 


fried 
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SANTA MONICA BAY—Leading t! 
(from left) William Pike, member 
pro tem; Wayne Ewing, ASTE vice 
and Ralph Chrissie, vice chairr 


rganizati 


nan 


ROCKFORD—Eucat 
in the fixture desigr nte 
Nee, of Beloit, Wis 
Rockford; Larry Kna 


nal Chairman Eark 


Left 


secretary 
1p area Captain; 
The first 


Society's 


lents 
and John 
Bois, West 


rize-winning stu¢ 
ime, J¢., 
Jerry 


nneth R. Bookland 





C epics activities 


Baltimore 159 


Boston 16] 
160 
158 
160 
169 
Northern Massachusetts 160 
North Texas 159 
Oregon State 161 


Evansville 
London—St. Thomas 
Los Angeles 

Long Beach 


Philadelphia 
Riverside 
Rockford 

San Gabriel 
Santa Ana 
Santa Clara 
Santa Monica 
Tucson 


Wentworth 





Santa Clara Valley 


\ plant tour of the Schick Products 
Co. was conducted by Mr. Schick at the 
July meeting. There was a special eve- 
ning overtime shift to allow members 
the opportunity of seeing aluminum 
forging and allied equipment in opera- 
tion. The tour covered aluminum forg- 
ing operations on hydropress and me- 
chanical press equipment, trimming 
and grinding, broaching and punching 
ind heat-treat operations 

At the June 17 dinner meeting held at 
Hawaiian Gardens, Roy J. Chandler 
specialist in value analysis and inven- 
tory control, Atomic Power Equipment 
Dept.. General Electric Co., spoke on 
“Value Analysis, Its Philosophy and 
Key Techniques as Used in Producing 


and Procurement of Parts.” 


Riverside 


A combined father and son night and 
technical meeting was held July 8 at 


Mile’s 


guests present 


Cafe, with 85 members and 
[he speaker was Everett J. Urbach, 
head of Presentation Section for Rock- 
ets, Aerojet General Corp., whose sub- 
ject was “An Experiment in Space,” a 
review of the United States earth satel- 
lite program. 


Evansville 


Members attending the June 9 meet- 
ing heard R. E. Cook, engineer for Indi- 
ana Bell Telephone Co. explain and 
demonstrate the many advantages of 
direct distance dialing, which will soon 


be in use in this area 


Long Beach 


One-hundred-twenty members met at 
the Petroleum Club June 11 for their 
technical meeting and _ scholarship 
Tom Vajda of Lockheed Air- 
craft Missile Div. spoke, after which 
the awards were presented 


awards 
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Los Angeles 


R. L. Johnson, assistant chief missiles 
Aircraft Co.. spoke 
at the June meeting on the various 


engineer, Douglas 
types of missiles, such as air-to-air, 
surface-to-surface. along with the new 
Nike Hercules. Following his talk. a 
film was shown on the firing of the 


Thor and Nike missiles, with a question 


and answer period followin 


San Gabriel 


Eighty seven members and guests en 
joyed a color movie and talk on “Elec- 
trical Discharge Machining” by Tony 
Rotundo of Allied Pacific Mfg. Co.. Los 
Angeles, at the June 5 meeting, held at 
Rainbow Angling Club. A movie on 
the 1957 Indianapolis races was also 
presented by Mobil Oil Corp 


Northern Massachusetts 


The sixth annual outing for the bene 
fit of the chapter ASTE 


fund was held June 28 at the Twisters 


scholarship 
Fun Club in New Salem. It was an all 
day affair with 85 members and guests 
present. Guests were John Morosini 
chairman of the Boston chapter, and 
representatives from area distributors 
and manufacturers. A _ varied sports 
program, an excellent dinner, and pres 
entation of prizes capped a successful 
event, which added considerably to the 


scholarship fund 





Akron Fir 
Plant #1 on 
Buffalo Niagara Frontier. W 
3 ve La ter N T 
Des Moines 


try ( 


Elmira. Mark 


Indianapolis 
North Texas 


Vv 


h 


Northern Massachusetts. New H 


A 


San Fe 


rnando Valley 
Amer 

San Francisco 
Santa Ana. Pair 
Santa Clara Valley 
M ayr 

Sydney. Instit 


Tulsa. Border 


CHAPTER MEETINGS 


R. E. Meyers 


Obituaries 


Real Clavette, Montreal. manager of 
ABC Tool & Die Co 


Carl William Greunke, Toledo, as- 
sistant plant superintendent for Reichert 


Float and Mfg. Co 


Charles E. Johnson, Akro: 
salesman for Portage Machine Ce 


John C., 


ind treasurer 


Maul, Mansfield 
of Maul Mig. Co.. Ine 


William G. Meyer, Northern New 
plant superintendent for Kidde 
Mfg. Co., Inc 


Jersey 


P. A. Patterson, formerly industrial 
relations Philadelphia, 
production engineer, United States In 


spector Naval Materiel 


chairman of 


Carl E. Plummer, seco chair 


man and formerly servin easurer, 
secretary and membership chairman of 
Tulsa chapter. Owner of Carl Plummer 


Mig. Co 


SPECIAL EVENTS 


ASTE West Coast Tool Show 
Sept 29-Oct. 3, Los Angeles Shri 


position Hall 


ASTE 27th Annual Meeting 
April 18-22, 1959, Schroeder Hotel, Mil 


wauKee Wis 





John L. Wright 


Kad 


Anthony A. Maur 


y 


Clifford Kennedy 


is 
. , 
} 

Aviat 


Robert Hill 


ard ( 


R. Hazelhurst 


Milson’s Pt. 8 pm oe 


Alex Dreier 
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BOSTON—tTwo Boston area winners of the Society’s internat 
guests at the Boston May meeting. Shown with the chapter 
Leonard Snow, are Paul Murphy (left) of Wentworth Institut 


student at Franklin Technical Institute 


WENTWORTH INSTITUTE—This enterprising student group hired an industrial psy 
chologist to administer Kuder preference tests to the entire chapter to help members 


work, The 


discover in what area of industrial vocations they would be best suited to 


chapter showed a high degree of maturity for such a group. 


OREGON STATE COLLEGE—Titanium and its industrial applications was the subject 
of one of Student Chapter 19’s early technical sessions. Speaker was O. G. Paasche (left), 
professor of metallurgy at OSC, pictured with Portland Chairman William Simpson, and 
John MeKay, chairman of the student group. The chapter was chartered in March 


i 
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Positions Wanted 


PRODUCTION MANAGER — position 
desired by individual with 24 years’ 
experience in steel fabrication. Twelve 
years managing shop that specialized in 
machine tool weldments. Previous ex- 
perience in layout, flamecutting, set- 
up, welding, etc. Could establish a 
new department or take over existing 
one. Write to: Box 126, News Dept 
The Tool Engineer, 10700 Puritan Ave 
Detroit, Mich 


MANUFACTURER'S AGENT—or state 
distributorship of machine tools, tools 
or allied lines. Over 30 years’ experi- 
ence in machine tool line; wide ac- 
quaintance in New York and Pennsy!- 
vania. No objection to being on the 
road. Promise aggressive coverage. My 
headquarters is Buffalo. Write to 
Box 125, News Dept., The Tool Engi- 
neer, 10700 Puritan Ave., Detroit 38 
Mich 


TOOL ENGINEER—experienced in 
plant layout, design of test equipment 
checking of tools, jigs and fixtures. 
Three and a half years’ research engi- 
neering with large automotive manufac 
turer; location and installation of lab- 
oratory facilities, as well as design and 
installation of dynomometer test cells 
for farm pump equipment. Write to: 
Box 124, News Dept., The Tool Engi- 
neer, 10700 Puritan Ave., Detroit 38, 
Mich 


Position Available 


MACHINE TOOL SALESMEN AND 
REPRESENTATIVES—Excellent oppor- 
tunity to represent leading machinery 
firm in your area with full established 
line of NEW equipment (and /or used). 
Only apply if you have top sales record 
Send all details first letter. Correspon- 
dence confidential. Write: L. D. Sry- 
bnik, S & S Machinery Co., 140 - 53rd 
St., Brooklyn 32, N. Y 











Youthful Kansan 
Ellis W. Akin Dies 


Prominent member of ASTE’s Kan- 
sas City chapter, and president of Ellis 
\kin Engineering Co., Ellis W. Akin 
died July 20 at the age of 36. after 
suffering a heart attack 

Mr. Akin was also president of “O” 
Staco Corp... a sales subsidiary. An 
\ir Force veteran of World War II, 
he was active in Boy Scout work and 
in the Kansas City, Kan., Chamber of 
Commerce He graduated from the 
Colorado School of Mines in 1949. and 
belonged to the American Society of 
Lubrication Engineers 
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Nobody can cut steel 
better than you can! 
Any cutting job 

is easier 

when you 


rely on 


V-R carbides 


Engineered by production men 
to solve production problems 


It’s the carbide that cuts . . . and solving cutting problems becomes a 
simple matter of engineering the V-R carbide for the job. V-R 
Production Engineers have worked with thousands of cutting problems 
and developed carbides for maximum cutting efficiency in 
practically any application. 
Put this fund of cutting know-how to work solving your problems 
Just give us the details on the operations performed, 
material specs, speeds and feeds desired, dimensional 
COMPLETE LINE OF tolerances, desired surface finish and all other pertinent 

CARBIDE, CERAMIC data — it’s dollars to doughnuts we've already 

AND TANTUNG CAST engineered the V-R carbide for the job. V-R Engineers 
ALLOY CUTTING TOOLS. will work with you to fit the right carbide to the job 


and reduce cutting costs. ee 
for complete detail 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


896 Market Street - Waukegan, Illinois 


R FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-162 The Tool Engineer 





ELECTROCHEMICAL 
MACHINING METHOD 


method of ma 


or pre sent 
conventiot metallic cuttir tools 
Phere is no il contact of the elec- 


trolvtic ( ting tool with the objeet 


being carried 

on to find the effective methods of 
ipplying the it in actual prae 
\. | Howe in engineer at the 
Laboratory. is shown with a test 


setup used in the work 
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REPORT ON STEEL BAR IN MACHINING PROJECT 
Test results 
date in Cone Autor 
cooperative 
pro. are repor 
Steel ( orp 
\ le 


tial test 


with 
capac ity 


' 
ors 


lac 
ductivity 
previous ma : : ’ 
a i a 7 aise Operator loads a six-spindle bar Cono- 
: ss . matic with J&L Type A -inch cold 
#41 seconds o . Se ' leaded = steel 
from which spark plug shells are being 
machined. 


finished hexagon bars 


as compares 
conventior 


duced 


The report 


chine shops makil 


portant 
realistic minin 
erly for the wor 
ot preset. quick- 
the nine primar 
ing of 37 mir 
ment cycle over 
tices 

The project 
sponsor, is under 
a a ee VALVES SPEED THROUGH 
of clncsle conteoth ony AUTOMATIC EQUIPMENT 


ious screw machine prod princes 


ious rolling of thin strip is 


ly those made in large quantities. Cone possible b 1 cold 


Pii-s pec reduction 


is contributing a six-spindle Model TI diameter x 
bar Conomatic and the operating per two-high m tands mount 
sonnel for the tests. which are being d \ respecti drives on one 
conducted at the Cone plant in Wind common base t of rolls is 
sor. adjustable speed motor 
The ultimate goal of the cooperat nbination gear reducer and 
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arries a 
hydrau and mechanical equipment 
s ANGLgear standardized 90° drives 


ANGLgear’ 
specified for 
90° drive A manufacturer of venetian blinds and awnings uses this Loma mill to 


process low carbon steel and aluminum alloys to a finish gage of 0.006 


inch, in widths from 2 to 6 inches. Design allows the mill to take total 
aboard Skate sodnetions of 96 percent while ssulatelal 5 


maintaining tolerances as close as 5 per- 
cent of thickness. One operator and a helper keep the machine producing. 
Military, industrial or consumer ap- 


plication—wherever you have a 90 


} 


inion stand and pair of universal strip is dried by bridl is Col 
power takeoff requirement in the '3 I r bid . | led nal 
. jou spindies ngste! arbide sleeves tu S measure by “flyin ' 
to 5 hp range, ANGLgear usually joint spine , we Core luously Measured g mike 


» mot d seve! of the rolls to nd is coiled by the windir reel . 
provides the simplest, most eco- ire mounted on several of the ro ‘ and coiled by the winding reel. The 


obtain long operating life and high sur reel is equipped with a 16-inch-diameter 
nomical solution ‘ ; 
face finish. Exact roll adjustment is collapsible drum, : 


i belt wrapper mount- 
ANGLgear offers a number of ad- facilitated by 


twin-hand wheel worm- ed ina pit, a coil stripper and a hold 


vantages over V-belts or chains and drive screwdowns on each stand. For down device. All these auxiliar are 
sprockets. Featuring universal mount- strip cooling purposes, the entire mill hydraulically actuated and are electron 
ing, it is easier to design into your is flooded with soluble oil from a cen- ically controlled to obtain automatic 
power transmission systems, casier tral circulating system. Several com- cycling. A magnetic amplifier control 
to install. Incorporating positive plete mill stands are furnished as spares on the motor that drives the reel facili- 
bevel gear drive, it eliminates slip- for roll maintenance and are exchanged tates constant tension winding. The en- 
page and minimizes backlash prob- by overhead crane in a matter of 20 tire mill electrical drive operates on the 
lems. Completely enclosed, it pre- minutes adjustable voltage system with con- 


sents no safety hazard. Permanently The machine, developed by Loma trolled acceleration and 
lubricated and equipped with anti- Machine Mfg. Co.. In 
friction bearings, it requires practi- 
cally no maintenance. And ANGL- 
gear invariably costs less than other 


deceleration 
i] 
is normally and has special provision to maintain 


fed with annealed re-roll stock ranging constant strip tension between stands 


from 0.072 to 0.093-inch gage. At the The mill illustrated, installed by a 


entry side of the tandem mill, 16-inch manutacturer of venetian blinds 


and 
types of right-angle drives ID x 40-inch OD 


. coils are paid off into awnings, is used to process low carbon 
You can specify ANGLgear in 16 No. 1 stand from a coil box equipped steel and aluminum alloys to a finish- 
different stock models, to 5 hp, with a back-tension bridle. During its ing gage of 0.006 inch, in widths from 
with 1:1 or 2:1 gearing and 2 or 3- passage through the mill. the strip is 2 to 6 inches and at output speeds up 
way shafting See our literature in positively guided so that the entire in- to 1000 fpm. Its design allows the mill 
Sweet's Product Design File or con- stallation is self-threading. Vertical to take total reductions of 95 percent 
tact our local distributor edge control stands are provided at four while maintaining tolerances 
locations between horizontal stands 5 percent ol thickness It 


Upon leaving the final mill stand. the operator and a helper 
| I I 


as ¢ lose as 


requires one 





TITANIUM ALLOYS OFFER BONUS QUALITIES 


Three new heat-treatable titanium industry 


is considered comparable to 
alloys can be readily formed in the the development of austenitic stainless 
solution treated or “soft” condition and in the stainless steel field. The other 
then strengthened by simple thermal two alloys are identified as C 105 VA 
aging treatments. Strengths obtainable and C 115 AMo\ The 


former is an 
pian with these alloys, developed by Crucible Alpha-Beta 


type titanium base alloy 
<A . eremen _— Steel Co. of America, are higher than containing 16 percent vanadium and 
DIDDORD —— previously considered possible in ti- 2.5 percent aluminum. The latter tita 


tanium sheet materials nium-base alloy contains 4 percent 
AIRBORNE ACCESSORIES Prime among the new group is an aluminum, 3 percent molybdenum and 
CORPORATION all-Beta titanium alloy designated B 1 percent vanadium. It has 


HILLSIDE 5, NEW JERSEY 120 VCA. Its 
INDICATE A-9-164 





an elevated 
status in the titaniun temperature stability to at least 800 F 
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They're now available CHEMICAL MILLING 
from stock in new ADVANCES MAGNESIUM USES Y 


standard 18" lengths! Developments in chemical milling for F 
the Mag-Thorium family of magnesium \ 
in sheet, extruded and cast forms have 
simplified machining processes in fab- 
rication of aircraft id missile 


and com- 

ponents from these middle _ range, , 
high-temperature resistant and mildly J j G 
radioactive metals. As bonus features, 
the advances have reduced tool costs 
while eliminating health hazards : 

The Mag-Thorium metals have be- Available 
come important because they span the in 
gap in strength-temperature range be- 
tween conventional aluminum and mag- 
nesium alloys and heavier steel and ti- 
tanium alloys. Critical strength tem- 
peratures for conventional aluminum Applied For 
and magnesium alloys range from 300 
to 350 F; those Mag-Thorium alloys ° 
range from 350 to 500 I Offers Many Big Auvantages 

Health hazarc of low radioactive ONE-HALF THE WEIGHT 


rates of thorium elements in Mag TRI-METAL CONSTRUCTION — Aluminum — Cast Iron 


Thorium are mainly limited to internal — Steel 

radiation from inhaled dusts. As United 6-SIDE UTILITY — Can Use Head-Type Bushings, on 
States Chemical Milling Corp. points Sides, Top, Bottom 

alll cau Mathie, ke 5 HANDLE LOCATIONS — Handle can be attached 
7 LONGBOY DRILLS | “simnte or intewratty reinterced ching | — % Any Side or Bottom | 
and structural members. either straight ONE HAND OPERATION — Thumb screw releases Lid 
or tapered can tf handled by chemi al Instantly 

milling even in larg zes and numbers LEAF ‘POP-UP’ — Automatic Action Spring Plunger 
without essentially increasing complex Snaps Lid Open 

ity of basic toolit STABLE — Rugged Construction 


Standard Parts is First 
with Exclusive 
neo’ | New “‘TUMBLE’’ Box Jig 


reintorcement members during torming 


out, in chemical milling no dusts are 


% 


semiauton 


cepa wi titag ens operations at th ord Stamping Plant New design features, new engineering concepts 
4 Carbid . new construction techniques are incorporated 
in this outstanding line of ‘Tumble Box Jigs. By 
combining 3 metals — aluminum, cast iron, stee 
ing operations ie simple installation | half the weight has been eliminated. This increases 


in Chicago. demonstrates application of 


electric. motion control to manufactur 


permits fast and a irate positioning of efficiency and production. The sturdy handle (can 
be located on any side) makes tumbling fast, easy 
ond safe 


work under the torming dle 


Door hinge inforcement member 

Bushings can be used on all 6 sides. A unique in- 

Mer assenger Cars Can terlocking feature is the aluminum through the cast 

uit of the forming iron legs, which assures strength and stability 

eration a single operator Incom Walls can easily be machined without distorting 

the Jig. 47 Sizes available 1” x 1” x 1” to 4” x 

8” x 4". Full size Tracing Templates are available 
for all pe sizes. 


ng blanks are dropped down an in 


clined chute under rubber rollers to the 


die area. When the operator pushes the 


Ne ‘| Interlocking Leg Joint 


start button for the press cycle, a series 
¥ Aluminum 
| 


vu joe ne woy 
ot fingers catches the part trom the rear €, iat the cored slot n the cast - 
‘ve forms a unified nterlocking 


assuring ght we 


and pushes it under the die against a 


stop on the far side awrengrn 
HANDLE 
ony side or 
includes the parts-holding fingers is ac- Ne * needed 

. ’ . TUMBLE U 
tuated by a clutch-brake made by War- ee 5 eavaniea as ¢ 
ner Electric Brake & Clutch Co. If the om where hand 
i be ° cted w 
parts-handling fingers exert too much desired 
force, the blank can be bounced off the 


stop and end up slightly off center Ask for TUMBLE JIG 
runing down the torque by dialing the BULLETIN 
ACE DRILL rheostat knob on the clutch-brake con- : 
ADRIAN. MICHIGAN trol permits precise torque control, in- STANDARD a aks CO. 


suring accurate work stopping. 


RIGINATORS OF “'GROUND-FROM-THE-SOLID™ DRILL Removal of the formed part from the 1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-9-165-1 INDICATE A-9-165-2 


Drive for the automatic loader that 
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shortest distance 
between blueprint and product 


The DUPL-O-SCOPE 


Firms punching or n 
know how profitable s a Strippit Fab 
s even taster with t new Dupl-O-Scope 


plate drilling and 


> 
Readily ounted 


pice kup cle Vic 


I og and at itu 
by a Strippit Mobile | 


WALES 


STRIPPIT 


Company 
211 Buell Road, Akron, New York 


In Canada: Strippit Tool & Machine Limited 
Brampton, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 
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Operator slides a blank for door hinge 
reinforcement member down a ramp. 
A series of fingers will pick up the 
blank and position it under the die. 


Was 


METHODS CHANGE 
NETS NEW ECONOMY 
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PRECISE PARTS LOCATION BY 
ELECTRIC MOTION CONTROL 


\ 





Single frame from a high speed movie of an imploding televi- 


sion picture tube—a critical instant seen in relation to what pre- 
ceded and followed during o spread-out fraction of a second. 


~ Ever see a really 
high speed movie ? 





It's something to see—a one-second swipe of a cutting tool 
spread out to three minutes on the screen! Seeing a cam that ts 
really turning at 500 RPM (and behaving that way) as though it 
were turning at 3 RPM! Studying the action of explosions, weld- 
ing bead deposition, forging all slowed as much as 200 times 
from normal 

We've put together a movie on the Kodak High Speed Camera 
that will show you what high speed movies can do. It will also 
give you some ideas on how you might put high speed movies to 
work solving your own design, production, and performance 
problems that involve high speed mechanical action or fluid flow. 
lo arrange for a showing to company groups of the 16mm sound 
movie, “Magnifying Time,” write: 


One of the automatic valve lock as- 
sembling stations on the 29-station 


a Ck hae EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


evlinder heads. 


the Kodak 
HIGH SPEED Camera 
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CARL 
£e1SS 


Made in West Germany 








The trade-mark that has become a 


SYMBOL OF 
HIGH QUALITY 


Look for it when selecting scientific instruments 


A few outstanding instruments which 
embody the traditions of this trade-mark: 


UNIVERSAL MEASURING MICROSCOPE 
LARGE AND SMALL TOOLMAKER’S MICROSCOPES 
OPTICAL DIVIDING HEADS @® INTERFERENCE MIRCROSCOPE 
LIGHT SECTION MICROSCOPE @® GAUGE BLOCK INTERFEROMETER 
CIRCULAR DIVISION TESTER ®© STEREO MICROSCOPE 
TECHNOSCOPE 


Write for free detailed specifications 


on equipment of interest to you. 


DARL LEMS S, IWC. 


485 FIFTH AVENUE, NEW YORK 17, N.Y. Guaranteed 
uninterrupted 
repair service. 





oie : 
FOR FURTHER INFORMATION, USE READER SERVICE CARD INDICATE A-9-168 
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penetrates 


as the 


blade 
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except tor thre a ter 7. he 


opel itor s stator 


by steel plate 


on three 


unbreak- 
' 


observatio ndow vhich 


sides 
\ iffords 
ork Controls 


shbutton pane 


d for dual 
| 


ana ilso 


operated by 
eel at the pre ors Station wit ervocontrolled ae | \ cl per- 


prevents bind saw nit | opera i ram force 


blade by war seveuares 


falling agair movement 


er-screw 
speed 
cally id 
passes throug 
structural sl 
P'y-Sa-Man 
Knoxy 


Paste Lapping Compound 


Plastic mold 


polished ind 
dies and blanl pped successfully 
with the u oO rabor paste which 
has over 80 percent of diamond hard 


ness and whicl isually high 


pressure resistal 


The paste als 


or polishing 


1 } 


die casting dies gages and 


holes in die wor and die faces and of ths 


! I oft 1s 
the lapping ( variou model provid 


t 
types of cutting tools, and for lapping 


valves and other moving parts to reduce 
Iriction 

he paste ¢ be loaded istlV ol 
cast iron of wheels is 
well as woode lowel pit or the lap 
ping of holes ils ised with 
felt bobs or mounted brush for mold 
polishing If necessary » paste can 
be thinnned down with a light oil 

letrabor paste is supplied in 100, 120, 
150, 180. 220. 250. 280. 320. 400. 600. 12 stops 
800 and 1000 grits \ kit containing ! 
one 5 gr tube of each grit also is avail- of 100 lb at speeds to 80 indexes per 
able. 

Titan Tool Supply Co., Inc., 1419 
Hertel Ave., Buffalo 16. N. Y. T-9-2 


h 8 or 
ooling. and 
; 


is capable of carrving a full’ work lead 


minute \ smooth acceleration and de- 
celeration barrel cam principle for in 


de xing the table position work cart 
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For machinery 
repairs or rebuilding 


Plastic Steel. 


80% STEEL 
... saves thousands of dollars 
— prevents down time. 


Worn machine parts or surfaces 
cracked castings . . . leaking hydraulic 
systems or tanks . can be repaired 
on-the-spot with PLASTIC STEEL to 
cut lost production time to a mini- 
mum 


PLASTIC STEEL rebuilds worn 
pumps or valves . . . alters cams, gears 

makes forming dies, molds, jigs 
or fixtures at a fraction of the cost of 


conventional methods. 


PLASTIC STEEL — easy to use as 
modeling clay hardens to steel-like 
strength in just 2 hours (even under 
water). Can be machined with regu- 
lar metalworking tools. Bonds steel, 
iron, brass, bronze, aluminum, wood, 
concrete, glass, etc., to itself or each 
other. Will not shrink or expand, has 
extreme strength and durability, won’t 


rust or corrode, can be painted 


Proven in use by leading manufac- 
turers, PLASTIC STEEL can cut 
costs, speed production in your plant 
1001 uses in industry — write for your 
copy today. FREE catalogue on re- 
quest 

Nationally distributed by 

leading Industrial Suppliers 


Visit us at the 
Western ASTE Show Booth 110 


io] a’ fete), Bete) ie]. 7 wale), | 


300 Endicott Street, Danvers, Mass. 
INDICATE A-9-170 





beneath the ram within 0.002 in Speed 
is valve controlled. The table may also 
be manually indexed while tooling or 
fixtures are being set up. Design of the 
table is such that ejection evlinders or 
other tooling elements may he directly 
mounted to the housir g beneath the ta 
ble dial. Table construction permits 
air. electric or cutting oil lines to be 
brought through a hollow spindle in the 
center of the table when anv of these 
services are required o1 the dial surface 
The dial sealed from the indexing 
mechanism to permit use of cutting oils 
or coolants at the work stations 
The Hydraulic Press Mfg. Co 
f Kochring Co Mount Gilead 
T-9-3 
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Punching Device 


Sed lent 
r materi 
basis is now 
device The 
ngineered for 
stricted space. 
lic pumping 
required operating pressu 
The device is capable 
tion speeds witl 
forces imposed o1 
work This per 
weight constructior 
The Commonwe 
Ohio Davton 


Solenoid Control Valve 


l in. thick. 3 in. wide and 
6 in. high Quick As-Wink solenoid 
operated S-3C-S valves can be mounted 
easily when space Is extremely imiuted 
They can be used with 
pressures 
to 150 | 
nished tapped for 


pri pre connection 


brass 
resilient O-rings with 
mize shock and vibt 


C. B. Hunt & Son 





Contouring Lathe 


Designed for precision contour tur 
ing. boring and facing large thin-walled 


ind fabricated parts, the Missile Master 


lathe provides large 


swing capacity 
ultraclose machining tolerances ind 
critical surface fin Clearance di 
ameter of the machi 1... With a 
67-in. cross. slic ig d lengths 
ire available betweer 
centers in imcrement ’ > om Phe 


lathe. which is equipped with a swivel 


than 
Work 

| ow 
through 


stock desig! 


The speed range through i plate 


drive covet eight speeds ! | to 


0 rpm riving power 0 16 


speeds in oti speed range | 1; to 


SO rp ipplied directly through 


spindle he Missile Master's main 


The Tool Engineer 





Rolling Precision 
I Nivatel im molar 


URES Cylindrical Die 
@/ Thread Rollers 


Dial Snap Gage 


Reed nkage tr 





The Aircraft Industry selects the Thread 
Rolling Process as the preferred method 


of threading aircraft parts. 
\-] itu 
pensates tow Thead rolling reproduces the preci- The cold forging action of thread roll- 
smallest ever sion thread form of the thread rolling ing produces a thread that is substan- 
machines dies and maintains the original ac- _ tiallystrongerand tougher than similar 
curacy of the setup over long runs threads produced by other processes. 


Send us specifications of your requirements and let us supply you with complete information. 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES and DIES e KNURLS e THREAD ROLLS 
Worcester, Massachusetts, U. S. A. 
romete: Sales Offices in: Buffa hicag Cleveland, Compt Calif., Denver, Detroit, Englewood, N. J 
F ; Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis Syracuse, Toronto 


slide to 


Adjust- 


Te 
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ments ot ! n be made on 
idapted to fit any 

ind will work verti- 
orizontally \ model without 
feature is shorter and lighter 


iccommodate In bars 


ion Tool Mfg. Co. of Illinois 
iramie Ave Cicero 50. Ill 
T-9-8 
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Torque Screwdriver 
Model J 


is an adjustment range 


Midget torque screw- 
from OU 

5 in-lb, and maintains its tor- 
etting within 5 percent. A pat 
detent 


wear on the 


spring-loaded ball and 
ple prevents any 
orque control components 
The tool is factory preset to specific 


torque requirement. Torque adjustment 


ee 


or 


«<& 


permit adjustment to the exact 


screws 


within a given range. 


Model J has %4-in. 


required torque 
The lig 
max diam 
Overload Control Co., 200-11 Lang- 
ston Ave., Glen Oaks, Floral Park, 
N. ¥ T-9-9 


htweight 


Power Screwdriver 
Model 1 


ver incorpo! ites a 


magazine-fed power screw- 
at positive control 
clutch, a hopper driving mechanism, 
new feed track and a solenoid operated 
escapement mechanism. It is available 
as a floor type machine or without the 
floor pedestal as a self-contained driving 
head for use in automatic assembly ma- 
chines incorporating straight-line trans- 
lers, etc. 


Driving range of the Model U is from 


172 


No. 6 x “ein. ler to No » x 115 in 
exposed 
belt. 


spindle and clutch as- 


long “<cTeWs There ir¢ ne 


moving parts; drive motor and 


pulleys, upper 
sembly are enclosed in a single column 
with all parts accessible for servicing 

Absence of 
machine permits the screwdriver to hold 
Unaflected by tem 


perature changes or 


friction devices in the 
a constant torque 
excessive oil or 
grease, the clutch is adjustable from a 
minimum of 15 in-lb to a maximum of 
120 in-lb. holding a tolerance of 2 
+6 in-lb 


under all normal 


in-lb at the lower range to a 
at the higher range 
driving conditions, using any standard 
screw 


feeder tracks are 


( om plete 


The screw 
able for the 


machine and _— the 


adjust- 
range of the 


sole noid-operated 


4 


escapement is designed so that screws 
can be released by cutting off either on 
the body of the screw or on the head. 
Spindle stroke is actuated by an air 
cylinder and pressure regulating valve 
which permits complete control of the 
spindle when the workpiece must be 
located by sight. The spindle may be 
stopped at any point and the up or 
down speed adjusted as required. Ma- 
chine operation can easily be changed 
from automatic to manual in the event 
of air pressure failure. The hopper, 
track escapement and finger mechanism 
can be assembled on either side of the 
central column without special parts. 
Detroit Power Screwdriver Co., 2801 


W. Fort St., Detroit, Mich. T-9-10 


Bar Feeding System 


The Big Four automatic bar (or 
tube) feeding system serves four func- 
tion: At the loading end, it receives 


bundles of either bar or tube stock; 


th 
distance bundle u imibyte ort 
the bundles and transters tl bars 
preparatory to feeding ind, at the op 
posite end of the machine. feeds the 


| Fully 


bars (or tubes) singly as needed 
it provides a continuous op 


automat 
eration from the bundle storage area to 


the final feeding 


he system has igned so that 


been des 


ad wit! inv auto 


mati take-away svstem 
adaptable to electronic control 

tire operation can b controlled 
means of tapes - or other pro 
iking it 
handle 
more than one line of shears or cutoffs. 


Hoover Rd.., 
T-9-111 


gramming devices, thereby 
possible for one operator to 
Spurgeon Co., 93501 


Warren, Mich 


Expanding Collet 


An expanding member incot 


in this collet locates and holds work 
from the inside, using existing 5C, 4C 
milling ma 


and 3C equipment (lathes 


No ex- 


Accuracy 


chines, grinders, fixtures, ete.) 
tra attachments are required. 
within 0.0005 in. 


centricity, and the 


is possible on con- 
expanding collet 
holds close shoulder tolerances. 

The soft mandrel may be machined 
to fit any ID within the “x, to 1°%¢-in. 
range of the collet. Larger and smaller 
sizes also are available. Standard length 
is 1 in. The solid taper on the collet, 


The Tool 


Engineer 



















nto speed motor ‘ Hyust rie etal-bonded nite ne or 
pitiale thu i! ed shoulder will dle speeds ranging I 15 te 54 and ng. the iside diameter of which i 
hold the width dimension within 0.00] 65 to 535 rpm respectively can re made to the same size as the inside 
Phe collet may be removed and re supplied diameter of the part to be honed. This 
placed in the machine without affecting \ receding chaser tap mechanism as- ring is assembled into a manual type 
its accuracy as in any standard collet sures threads of positive and precision holder or into a holder located in a 
For i! curacy within 0.0005 in u taper with infinite set nes trom } in honing ixture 
ght truing cut will sufhee to O taper per foot. Detachable tap In use. the honing stones are adjusted 
Phe collet. whi operates with the heads allows wide ye coverage wit! ipproximately QO.0OL in. oversize the 
spindle moving, may be transterred to minimum tooling cost dresser is stroked over the stones while 
ne using standard 5C collets Landis Machine Co.. Church and the machine spindle is rotating. Usual 
Dunha ool | Ine Danbury. . Fifth Sts.. Wavnesboro. Pa T-9-113 ly one or two strokes will produce true 
Con T-9-112 stones 
Staple Engineering Co iis S$ 





oouward ve sirmingham ict 
USE READER SERVICE CARD ON PAGE Threaded Insert at nits oe 115 
185 TO REQUEST ADDITIONAL TOOLS Self-aligning internally threaded i: na 
OF TODAY INFORMATION sert, called KeeNserts. are designed to 
compensate for misalignment of bolt Coolant Pumps 
Coupling holes in mating parts. Supplied as one 













: - piece units, they may be screwed by \ coolant service pump simplifies 
Tapping Machine hand into tapped holes prepared with emptying of coolant tanks, transferring 
standard drills and taps Thes Té clean coolant to reservoirs. flushing un- 

Model 7 | \ automat cou a ‘ = ‘ ; 


pling tap der pressure machine coolant tanks and 







ping ! t = designed to internal 
threading of oil tubular and commercial 
upl s ranging om 2?.-in. drill 
pipe externa pset to 9° in.. long 
read, casing ouplings The equip 





operated and 







rically controlled the operator 










supplies visual 





trom 56 3 











tapped at 37 





Change of the vee belt « é | s . 
= iri a ley available with ar nternal thread lock 


en using an a-c constant speed m 

pints ig Prevailing torque is consistent after re 

tor afford 10 spindle speeds, ranging - f 
4 F. | peated installations ind removals oO | . 
rom i to 56.8 rpr hither an a-c me ines t also serves as a satistactory 
: ; My bl the bolt , 
chanical var ble drive or ‘ variable standby pumping unit 
ab ‘ i ( i i The KeeNserts re extern lly thread I | I 
















‘ 2 This pump delivers 1 gal of coolant 
e. a) provide maxi! im resistance nil a 
every bol | tt =I] tio tt 
against pull out ositive mechanical 7 see with 25 ARarhmerors lift. It 
, ; led | operates on 110 y, utilizing ‘3-hp elec- 
resistance oO rotatior Ss provides Vv 
KeeNsert Kees. which are tightly fas tric motor, using the Moyno positive 
tened in the inserts and are pressed pressure pumping principle 
3 oe Associated Engineers. Inc Spring- 
into the base material with a small Associated gines pring- 
- , field. Mass T-9-116 
punch and hammer o nstatiation tool 


Newton Insert Lo 6500 Avalon 
Blvd., Los Angeles 3. Calif T-9-114 







Hydraulic Cylinders 


\ variety of standard rod ends and 


Diamond Dressers ead ends permits a line of hydraulic 
for Honing Stones cylinders to be specially assembled to 


suit specific needs. Five rod ends and 













Tru-Hone diamond dressers provide 2 different head ends are offered for any 
fast truing for honing stones and also type of cylinder. 
act as a guide in establishing the size Double-acting and single-acting cvlin- 
setting ders are available for both general and 
These dressers contain small dia- special-purpose applications. Single- 


acting cylinders are offered in either 
the piston or displacement style; dou- 
ble-acting units are available in piston 






style only. Working pressures range 
from 1250 to 3000 psi with intermittent 
working pressures up to 4000 psi toler- 






ated in some of the double-acting evl- 
inders, 


Working stroke ranges from 6° 






“In. 
for general-purpose double-acting 
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a 22-1 marx tor the peectal 
purpose unit. Effective push areas range 
from 1.76 to 50.26 sq in while pull 
areas from 1.32 to 21.21 may be s 
lected. Bore diameters ranging from 
1's to 6 in. can be matehed with red 
ends trom ° 3 to in, diameter 

Pinhole sizes ar 
bushings and can be made to fit special 
applications. Cylinder ports accept 
NPTF fittings They can be er 
forged or street ells. and can be straight 
thread or crushed seal type. Clevis ad 
foot type mountings are standard types 
available 

Spe ial-purpose double-acting hy 
draulic evlinders are fitted with double 
section piston reds which permit oil 
passage to both ends of a double-ac ting 
evlinder but do not require hose con 
nections to the cylinder barrel 

Wooster Div.. Borg-Warner Corp.. 
Wooster. Ohio T-9-117 
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Electronic Micrometer 
With this digital read-out 


electronic micrometer, standard 
ence measuring pressures can be set to 


1.5. 5. 10 or 20 grams: with a special 


For Faster, Finer Finishing... 


NEW KE|LLERFLEX 


HIGH SPEED AIR TOOLS 


These new air tools are compact, lightweight units that 
give you speeds up to 60,000 rpm and the power under 
load you need to remove hard-to-machine alloys faste) 
and produce finer finishes. Teamed with the smaller sizes 
of P&W Kellerflex Carbide Burs, these smooth-running 
tools will help you save time and improve work quality 
on a variety of finishing operations on castings, dies and 
many other types of work 

Kellerflex Air Tools are supplied in 3 models that pro- 
vide 20,000, 40,000 and 60,000 rpm respectively. All are 
perfectly balanced for easy operation with one hand. 
Built to meet rigidly high P&W standards for precision, 
quality and dependability, they are easily hooked up to tip, lower measuring pressure is 
your present air lines sible. 

rhe instrument can check fragile 


; ; : ace compressible materials, conducting 
Write now for complete information on the new P&W 7” 


Kellerflex Air Tool ... and on P&W Master Machine a = as well as ergpirs 
Ground Carbide Burs. Pratt & Whitney Company, Inc., Bare parts. INC URE Can be operates 
16 Charter Oak Blvd., West Hartford, Connecticut. from either a lever or foot switch. 
J. W Dice Co.. Englewood. N. J. 
eS rs y ge \ T-9-118 
{J y a : 
@~!) (4 SG * 
Se r ! S r ty 3 . 
A \ , Y Air Feed 
nN , , ’ 
t Be SS This mobile type air feed for feed- 
. THREAD ROLLING DIES C NE DIES © TAPS © THREAD MILLING CUTTERS ¢ REAMERS. . ing coiled materials to punch presses is 
designed for easy mounting directly to a 
bracket on the side of the press. Only 


an ATT nad Wu ITN EY other tie-in necessary with the press - 


FIRST CHOICE Ft ACCURACY The Tool 





Engineer 
MACHINE TOOLS ° GAGES . CUTTING TOOLS 





the mounting such a man 


some moving 


i\ tilable 
ate stock 
x0 in 
Maxi 


ire 


or 

o 0.090 in 
leeds 
24. 
stock 


ivailable 


il! 
s0 


tor up 


valves permit 


ot the speed ot 


stroke 


nd return 


cushioning 
reservoir 


check 


auto 


when re 


Mich 
T-9-119 
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Micrometer 


} 
the 


is 


nicrom 


SAA AAAI , 
poesceeres 


rire yrs 





[he 
ot i 


holes 


ipplication 


to measure tapered 


micrometer utilizes 
determine accurate 


+0.0002 


sine bar to 
measurement to 
Micrometer 


\ 


l-in 

in. 

100 Grove 
T-9-120 


Taper Corp.. 


W orceste 


Plug Gages 


I hreaded prec Iso! 


lo Plugs. sin pl 


proce dures tor 


curacy of thre 


ige consists ) 


and an upper spi 
dle. These 


throughout 


spindl 


the 


sizes and 


To che 


achromatic, coated, 3X 


Objectives 
Eyepiece: coated Ke! 0X with crosshair 


Magnifications: 30X, 100X, 400X; 
with accessories 


up to 


Focusing: Both dual contro 
and micrometer-screw type fine adjustments 
has locking device 


hove variable intensity 


fitted hardwood cabinet $ 05 


UNITRON’S OFFER 
a 10-Day trial of a TM in your plant 
without any cost or obligation. 
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M1OX, M40X 


rack and pinion coarse 


Body 


Three Hlluminators: sub-stage, surface and vertical, 


THE TREND IS TO UNITRON L. 


USE READEF 





The UNITRON Model TM is more than 
just a measuring microscope. It is the 
only instrument which combines in one 
stand a completely equipped tool- 
makers microscope for precise measure- 
LENGTH, WIDTH ond DEPTH, 


microscope for 


ments 
and a metallurgical 
the structure of polished 
metal samples under high magnification. 


examining 


NOTE THESE QUALITY OPTICAL & MECHANICAL FEATURES 


or bal 
and rotary measure- 
model available on 


@ Combination Stage: rect bearing with 

near measurements to 0 
ments to 5 
special order 


Depth Indicator 
optical contact 


with vernier. (Metric 


measures by 
with specimen 
@ Projection Screen: ovailable 
optical comparison 


os accessory 


@ Eyepiece Turret: available as accessory for meas- 
uring surfaces, radii, thread pitch etc 


UNITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET + BOSTON 9, MASS 


Please rush to me, UNITRON's Microscope Catalog. 

Name _ 
Company 

Street 

ity State 


l 
I 
! 
4 


— 
CATE A 


n >.175 
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plugs ire screwed into the holes, allow- Power Deburrers 
measuring points. By measuring dis- Smooth, uniform finish on metal, 
tance between Jo-spindles, and adding plastic, hard rubber or nylon is obtained 
the constant (0.200) the checker obtains in a single pass with the Burrwel power 
the distance between centers, within a deburrers available in three models. 
tolerane of +0.00015 in Model No. 85, illustrated. is a porta- 
The gages are available in boxed sets ble unit equipped with carbide cutter 
in thread sizes ranging from No. 4 to 1 
in., National fine or coarse thread or 


ing the Jo-spindles to act as reterence 


ind Vee guide which is applied to the 
edge of a workpiece to make a smooth, 
special thread forms continuous 45-deg angle 

Spence Industries, 6910 Chase Rd to M4e-in 


Dearborn. Mich. T-9-11 guide 


cut trom zero 
\ special arrangement of the 
fence prevents a secondary burr 








NO BETTER VALUES ELSEWHERE 





RADIAL DRILLS 


SIZES 26” TO 6’ ~— 8 MODELS 
$1995. TO $6985. 

















ABENE verrcar 
m HORIZONTAL 

— MILLING 

MACHINE 


$3990. 


LIBERAL TERMS 
RENTAL PLANS 


DEALER INQUIRIES INVITED 


AARON 
MACHINERY CO., INC. 
45 CROSBY ST. 
WESTBURY I-S ~~ NEW YORK 12, N. Y. 


VERTICAL TURRET WA 5-8300 
MILLING MACHINE 


$1 595. BRANCHES AT: 

; : 
Incl oy! yA gare BUFFALO, N. Y RICHMOND, CAL. 
ph a MINEOLA, N. Y SAN DIEGO, CAL. 
o” = 42” Teble $95. entre . LOS ANGELES, CAL HOUSTON, TEXAS 
Coolant $155. extra 
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Weighing only 5 lb, it can be clamped 
into a bench vise for small work 
Burrwel No. 175 which weighs about 
22 lb. is a larger model of the No. 85. 
It makes a cut from zero to 14 in. 
Burrwel No. 200 is an enclosed floor 
model. It has unlimited capacity on ex- 
ternal straight or round edges, and is 
equipped with a standard carbide cutter 
and a 60-grit grinding wheel for ex 


tremely hard surfaces. An adjustable 
guide assures proper cutting angle and 
prevents secondary burrs. Range of this 
model is from zero to 14 in. cut in hard 
steel. 

All three models will deburr and 
chamfer metal, plastic. rubber or nylon 

Sigwel Corp., 224 Glenwood Ave.. 


Bloomfield, N. J. T-9-12 


Height Gage 


The No. 254 Master vernier height 
gage facilitates layout and inspection 
work. It has a 50-division, flush-fitting 


f 





vernier: full length slide adjustment 
with quick-adjusting screw release 
-turdy. vibration prot design with natu 
ral grip base. fine adjustment knob on 
base. and provides full range, direct 
reading. It is available in 12, 18 and 
24-in. sizes. 

The widely spaced divisions on the 
vernier plate and half the usual number 


of graduations on the bat mplity set 


The Tool Engineer 





mits rapid adjustment of the slide to 


as ai ile ee ow CM-2E Dial Indicator Accuracy 
N Available In A se 


ipproximate setting followed by precise 

positioning with a fine adjustment knob. 

Adjusting pressure is against the base, 
bar 

Athol. Mass 

T-9-13 


Drill Head 


stable " 

late from 2 te spindles mn 
sizes of 7. 10%. 12!2 and 15% in. Bolt 
circles up to 23-in. diam allow almost 
iny hole pattern to be drilled or tapped 
within a given cir« le Additional spin- 


dles can be add 
{| I k nmatched performance of “‘Em-re” Dial Indicators is now available in a com- 
s S , , . 

pindle are 1 1 by a crank type line, including all four A.G.D. group le n Em-re” line of 96 different 
drive shaft. The shaft of each spindle Is model jes bez diameters from 

juations in .001”, .OOO5 0025 0001” and 
in each of these 96 models you'll find the same new standards of accuracy, repeat 
ability and 5 L n life that have made other indicators obsolete. For example 
. > accurate to within .00002”. That's 1/5 of a graduation 
gh millions of applications. Each ‘‘Em-re”’ indicator is fully 


tely shockpr« ver the entire range. Of 3 otal parts, 26 are 


f 
Em-re"’ models. Send today for literature c , n-re ndicators. 


Write for Descriptive Literature D 


PETZ-EMERY INC. 


PLEASANT VALLEY, NEW YORK 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-177-1 


GOLD BAND 


paapnegns by the me { "( on vearless 
drill heads « nter design. There 
ire no flex ble shatts universal joints CENTER S 


‘ar clusters 


Ranga _ be pes and 3 rap EV bila: Miede VT hia 
paced quilt V le head, W ( cal e 
: a OR EXCEED, ‘“CRITICAL’’ | 


used on any standard drill press, is \ 
made as a complete unit, with no auxil- JOB SPECIFICATIONS | 
iary equipment needed 


Zagar. Inc., 23892 Lakeland Blvd.., 


leveland 23, Ohio T-9-14 
In the GOLD BAND line Ideal has 


combined the latest production methods with 
— their traditionally fine craftsmanship to bring “ eased 
, 4 . , PRECISION 
Gear Transmission you an unequalled standard of excellence in 
A l ILD eo 
ive centers ccurate, (to = .0OO ) Gl 4 
\ combination worm and _ planetary ND a . BEARINGS 
BA Live Centers offer “custom” quality 
2295 
gear transmission is rated at ft-lb at production prices. Specify GOLD BAND 
at 8 rpm output. Maximum output tor- Live Centers and your every need can be ‘ hardened boll 
que rating of the Model DS has not been accommodated from stock 99 times out roller bearings 
. superior accuracy 
determined, the limiting factor being of 100. Ideals GOLD BAND Live Centers and performance. Sealed 
the characteristic of the lubricant used. offer savings, simplified operations and pothoney dirt out 
recse n 
A soncorrosive. indueicial. extreme- higher lathe output both in quantity and 


lead quality. Contact your distributor today...0r 4 COMPLETE LINE FOR EVERY NEED... SPECIALS, T00! 


Ideal Live Centers fea- 
ture precision machined 


pressure lubricant containing 
naphthanate and sulfurized sperm oil 
as compounding has given best results “4 Seud hor 
pee, i ta IDEAL INDUSTRIES, Inc, 
The heat-treated worm of the Model and specifications. 4152-1 Park Ave., Sycamore, III. 
DISTRIBUTED BY THE NATION'S LEADING 


DS is of high-carbon alloy steel. The L INDUSTRIAL DISTRIBUTORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-177-2 
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ece construction 
ved portio made with a 
onze allo the un gear is cut trom 
illoved grey iron casting containing 
romium and vanadium. The planet 
ears are heat-treated steel. The ring 
‘ar is cut integral with the grey iron 
housing for maximum strength 
The unit has a 220:1 ratio. and 
rporates a co er-clockwise input 
d output 
Merkle-Korfl Gear Co., 213 N. Mor 
ran St Chicago 7. Il T-9-15 





NEW |Model 3L MAN-AU-CYCLE 
FEATURES 75” THREADING STROKE 


~ 80” Between Centers 


Rh OD By HYD) Dep Op 0/ OER Dr O Bim Dine Dp PUPP PERO R RE PEP a LTT Th ba ha bade ache laheba 
Se TUTTLE ACERT RAAT RARER ARAL T TREAT R ARR RRA AN 














NEW MAN-AU-CYCLE Model 3L THREADS 6’ LEAD SCREW* 

in under 20 MINUTES! — if you thread lead screws or similar pieces 

by ordinary methods you probably require 4 to 7 HOURS to thread a 6’ pre- 

cision screw. Imagine doing the same job in 20 MINUTES! 

The NEW Model 3L features 75” thread stroke 

(80” cc) and a 3” hole in spindle. Not only is it the 

most advanced and fastest automatic THREADING 

machine in the world, BUT in addition, it also e SEE IT 

TRACES, TURNS, FACES, CUTS OFF H 
en . ES, and in action! 

BORES ... all in one simplified chucking operation. Sept 

Write for the complete MAN-AU-CYCLE story. Do Pt. 29 - Oct, 3 

it today and find out how you can combine substantial TOOL SHOW 

savings with finished work of superior quality. Los Angeles 


*% 6TPI, acme thread, 2” diam BOOTH 300 
—_———— 
Representatives Available In Your Area Oct. 27 . 3) 
Dealer Participation Invited METAL SHOW 
PW. Py We Piet fod & = Cleveland, Ohio 


Polel-l olan iia-ilen’ BOOTH 1617 


TS Be Fe e. . BROOKLYN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-178 





Engraving Machine 


Movement oft the engraving head 
the worktable of this German-made 
column type universal engraving ma 
chine, Model Gm L/1. is controlled by 
a horizontal pantograph. Ratio of the 
pantograph adjustment can be changed 
easily from 1:1 te 1:100. By means ot 
eNisting verniers., any rate 
can be read accurately and set ¢ 
decimals. Total lengths of the steering 
irms for the engraving head also are 
adjustable 

The swivelling pantograph support 
speeds operations. It can easily be set 
to one of three adjusting marks which 
correspond to ratio 1:1. ratio 1:2 of 
ratios 1:3 to 1:50—onlv one adjusting 
mark is needed for the latter range 
Working areas are automatically set to 


the most convenient position relative to 


the table. Four vertical adjustments of 
the engraving cutter are provided by the 
engraving head. Vertical, longitudinal 
and transverse adjustments are pro 
vided for the worktable 

With any ratio of adjustment all 
working areas ordinarily are on the 
template table without need for its ad- 
justment. For special purposes the 
table can be pivoted by 90 or 180 deg 
around its eccentric bearing. Align 
ment of the template table is by means 
of an aligning surface on the stand of 
the machine {universal template 
table, which can be used in place of 
standard type template. allows tem- 
plates of different widths of profiles and 
special templates of any width to be 
clamped securely and quickly without 
spec ial accessories 

Impex Inc., 3801 Kirby Dr.. Houston, 
Tex. T-9-16 


Optical Section 
Comparator 


A 14in. optical section comparator 


allows inspection of contours of turbine 
blade edges and the fairing between the 
edge contour and the foil contour. The 
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1e incorporates two high intensity 

units which produce colli- 

ially operated 

in adjust- 

built-in knife 

Special orienting fixtures also are 
ivailable 

ght is projected past 

to the blade held in 

The straight-line shad 

s inspected, on ihe 


| view 


yviewin cre i cross sectiona 
of the bla dge contour. By moving 
the blade to and from the lens, the edge 
contour may b I spected along the 
blade 


Jones & Lamson Machine Co., Spring 
field. Vt T-9-17 


entire length of the 
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Safety Interlock 


Cypak static safety interlock for ma 
chines with dual manual control is 
ivailable for both new and existing in 
stallations. Particularly suitable for ap 
pli ition to controls for presses the 
nagnetic control device contains no 
noving parts, is compact and tamper 
proot 

This interlock requires that both 
palmbuttons o1 control switches 


of a. dual-controlles nachine to be 
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LITTELL 


COIL CRADLE-STRAIGHTENER 
UNITS 


HOLD Heavy Coils In Small Space 
ALIGN Coil With Straightener 
STRAIGHTEN At Any Speed 
AUTOMATE Ail These Functions 


No. 408H-C-20 


AIGHTENER UNIT 


CRADLE-STR 


Variable Spe ed 
Speed, 


Lee 
holds ¢,¥¥¥ 


I.D 


For High Speed — Sudden Stop Opera- 
k ‘ . ) z 


tion n | ( tch iB 


nt 


No. 638D-C100 


Oil Gear Drives can 
UNIT 
RAIGHTENER the i a 
CRADLE-ST 


S¢ 1 Ss 
riahle 


a 
n 
r ( 
nerated 4 

p 


} 
Delivery is Good [ 


F. J. Littell Machine Co. 
4199 Ravenswood, Chicago 13, Ill 


USE THIS COUPON 


= 


4199 N. Ravenswood Ave 
Chicago 13, Illinois 


5 CRADLES yn 
A \ ¢ 


(me Q 
- ae . 
- wa 


ROLL FEEDS STRAIGHTENERS 


—_—_ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A- 





closed simultaneously. If either button 
THIS-makes SENSE Is released. the machine ts stopped ind 
can not be restarted until both buttons 
have been released momentarily and 
then depressed anew An operator can 
not avoid safety sequencing by 
or shimming control buttons criti 
cal components are potted d sealed 
in a steel case 


Make sure every lathe in \pproximate dimensions o 


lock are 5x6x3 in. Input 
° ° ‘ ements are 117 v. 60 evcles 
your shop delivers its full Caine ks tne ene, Wallace 


Westinghouse Electric ¢ orp ~ = 


ma, . precision by using Box 2099, Pittsburgh 30, Pa. T-9-18 
° aa) 


,» Buck Ajust-Tru Chucks 
Shaper 


This 16-in. rigid shaper 


surtaces. at 90 deg 


to each other. i 
irregular casting. The workpiece is 
held in a special two-station fixture 
mounted on the steel base. The fixture 
> > ' > | a. 

All good lathes today have spindle guarantee .0005” on duplicate parts replaces the table and 1 sscempbly 
accuracy to tenths. Conventional scroll — they give you full value from your normally furnished on a shaper 
chucks are only guaranteed to .003” lathes. Because the workpiec: 
when new. There is no price premium. A cata- tionary. the shaper 

Since Buck Ajust-Tru scroll chucks log will gladly be sent on request. See 
provide dead true precision — and why “It pays to chuck with Buck.” 


Makers of Scroll, Power, 
D P f, Ind dent 
ieintetin, BUCK TOOL COMPAN 
933 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-180-1 





' % 3 ; : special cross-travel head that permits 
DIA | i | ES | ~ j , cross feeding of the tool. The extended 


toolholder includes an automatic tool 


lifter. There is 50 psi pressure lubrica- 
tion throughout the machine to provide 
assurance against weal 

The Cincinnati Shaper Co., P. O. Box 
A fully reversible indicator incorporat- ¥ 111, Cincinnati 11, Ohio T-9-19 


ing a clear easy-to-read, adjustable 


dial, graduated in half thousandths of Seam Welder 
an inch, a switch lever on the body to 


reverse action and TWO hardened . Peller sic a fore cite 

chrome plated contact points of .030” ; omen steels of 0.012 through 0.051 in. and 

and .100” diameter that are equipped " o@nameenes cco a pay ae _— 
° . 1 . I oug ) 0 rorce 

with a non-slip ratchet. Furnished com- © READING 0-15-0 ac al Sas ificat wl | 


plete with a universal shank, body o names see" Firing of the machine is accom 


clamp, and plush lined steel case. eo ameax sneer plished by a_ precision differential 


switch. Drive speeds are steplessly ad- 


<> WRITE FOR LITERATURE AND COMPLETE CATALOG justed by a d-c motor drive system 

mounted to the lower arm. Range of 

ALINA CORPORATION | (y.0°% Scnmennsey oo 
4 rpm 

122 East Second St., Mineola, L.I., N.Y. The 1 hhine : sentially tric 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-180-2 


180 The Tool Engineer 








tionless constant press ire tv pe iit pres 
electrode forces id- 


2000 Ib at 80 psi 


sure svstem with 
justabl 


The lower irm horr nas 


— 
e trom ZoU to 


interchange 
iick change at 
4 per electrode wheels 


ral Macl ne ind Welder 
n, Ohio T-9-20 





USE READER SERVICE CARD ON PAGE 
185 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Lathe 


Designed for turning operations on 
cylindrica aeve lope d shapes 
of great length 
is available in 
e-controlled fully 
s a semiautomati 
porates a one or two 
tracer control for 
carriage. In fully auto 
itic models, cross slide and carriage 
ire controlled by punched tape numeri 
il positioning ! gnetic tape con 
uring control 
Phree harder a ind-ground wavs 
ipport the carriage On tracer-cot 
trolled models, flat templates are mount 
ed on a tee slotted plate between the 
outer and intermediate wavs 
All functions of lathes are electrically 
operated. Speeds and feeds are inf 


nitely adjustable and are controlled 


from a console mounted on an oper- 
itor’s platform attached to the lathe 
carriage. On varying diameters con 
stant cutting speeds are maintained au- 


tomatically Constant cutting feed is 


TOOL LIFE 
INCREASED 


30% 


OR MORE... 


...With miller 


PHOSPHOR BRONZE 


*Name and case 
history on request 


Typical of problem parts that 

cause abrasion to tool parts is 

this electric range switch com- 

ponent. Greater formability of 

200-PLUS means less abrasion 
longer tool life. 


*A leading manufacturer of wiring device 
assemblies reports: “Miller 200-PLUS 
phosphor bronze, with its great form- 
ability, has significantly reduced our 
need for tool sharpening, and all indi- 
cations point to a greatly increased tool 
life. In addition, | get a more consistent 
part, with more uniform shape and 
springback.”” 

The secret’s in the 200% ductility 
increase of Miller 200-PLUS. Forming 
ability goes way up .. . tensile strength 
remains the same! The result is far less 
abrasion than with other phosphor 
bronzes in spring temper—and tools 
that last one-third longer! 


WRITE FOR TECHNICAL DATA 


ROLLING MILL 


DIVISION 
THE MILLER COMPANY 
MERIDEN, CONN 


NOT A SIDELINE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-1 





maintained by a selsyn feedback system 
With this systen PRE RTS 


WHERE PHOSPHOR BRONZE |S THE MAIN LINE 
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pick-off fears it - po 


- possible to ©ul & | TOOLING FOR THE SPACE AGE! 
TERMINAL BOARD |itaneeur aera “ 


Mode ls are ava lable W th 


swing over bedways and up to 2 

length. Spindle, carriage and cro 
slide drives are powered by d-c moto 

with power lected t it 


ratings selected to 
equirements \ otor-gener 
= standard equipment 
Lucas Machine Div.. The New Britair 
Machine Co., 12302 Kirby Ave Cleve Rb se 
land 8. Ohio T-9-21 Tihs 


A ‘ 
Oe ws sits 4 553 ow 


Turret Depth Stop 
Multiple drilling operations requirit 
different depths can b re ‘ or P r 


any one spindle wit 





turret depth ste 
plifie lo 


CONSISTENT RESULTS! ai! aay MN ating vagal orci yo JOA SY Bade TE WR 
LOW MAINTENANCE! res, “tigen gang oa ae 
tI RT I tele ME | Two inches of dept! AND CONFERENCE 


screw adjustment 

are available in each positior SHRINE EXPOSITION HALL 

ne ey Ce, SS Caine. | ce Ree SPE. S9. G68. 3 
ton St.. Cortland, N.Y r-9-22 


Magnetic Tester For more information, write: 
AMERICAN SOCIETY OF TOOL ENGINEERS 
({ wet magnetic-particle inspection 10700 PURITAN AVE. 
s of various types an method either visible or fluorescent DETROIT 38, MICH. 

y be hopper fed int “ 


pp is employed by the NQ-242 testing ma- 
boards from the undersid 


, chine for production testing of terrous 
ng the Operator a Clear vy v of 


riveting Operation. The ut itior parts up to 24 in. long 

the spin rivet feature coup! vit The 
stable impact and tin 

give consistent results. Cracking and 


suspended magnetizing coil and 
he ids permit conveyorization§ of parts 
plitting of ter nal p either through or across the unit The 
milth zy ¢ erminalis irt arty 





ere 1 - 4 : a 





may be positioned be- 
tween the heads for 


SEND SAMPLES FOR RIVETING and circular magnetization of parts 


HILL MACHINE COMPANY | (ecaaUnumitaeetanaeernetnan 


magnetization, or stored to the extreme 
1311 EDDY AVE., ROCKFORD, ILL. 


both longitudinal 


stand-off neal thed-diee toe has been coil, which pivots and slides along the AMERICAN SOCIETY 
lett wher 


virtually eliminated. overhead track 
Representatives in Principal Cities Fea 


eatures of the machine include re OF TOOL ENGINEERS 
INDICATE A-9-182 


TOOL SHOW 
CONFERENCE 
SEPT 29-OCT 3 
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rom 220 440 \v 
irrent. D-C mag 
750 amperes through 


HUUU ampere-turns 


J W | iwrence 
T-9-23 
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BENCH MODEL 1! 


this instrument will give you 
a decided edge in every 
competitive situation 


NIKON 


OPTICAL COMPARATOR 


for critical inspection and measurement of high-precision parts 


A small investment, in one Nikon 
Optical Comparator, will spell enough 
economies to make a marked difference 
in your cost-competitive position. One, 
it will virtually eliminate the need for 
expensive mechanical gages. Two, it 
will release trained and skilled person- 
nel for other critical work. And three, 
it will generally increase the efficiency, 
speed and accuracy of your quality con- 
trol operation. 


Inspection with the Nikon Optical Com- 
parator is simply a matter of compar- 
ing the magnified image of the part 
under inspection with a master chart 


or a drawing affixed to the viewing 


screen. Precise measurements can be 
made of the most intricate contours — 
at a glance—by operators with com- 
paratively little training. Further, ac- 
curate inspection of surface details and 
finishes can also be made. Thanks to 
Nikkor optics, the image is so bright 


and of such high resolution, that the 
entire inspection may be carried on in 
any normally well-lit room. And it can 
be viewed by several people at the same 
time. 


So precise is the Nikon Comparator, 
that its use has enabled plants to enter 
into high-precision fabrication, and to 
achieve tolerances not available by any 
other methods. The Nikon Bench Model 
II can be easily carried from one part 
of the plant to another, for on the spot 
inspections and measurements, reduc- 
ing “down time.” Photo records of the 
image can be made in black and white 
or color. 


It will pay you to investigate how a 
Nikon Optical Comparator can improve 
the cost-competitive picture of your or- 
ganization. For complete details, write 
to: Nikon Incorporated, 251 Fourth 
Avenue, New York 10, N. Y. Dept. TE-9.- 


At the ASTE Western Tool Show—Booth 403 


FOR FURTHER INFORMATION 


USE READER SERVICE CARD 


INDICATE A-9-183 
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This is a Taft-Peirce Air Capsule 
shown with No. 9585 Height 
Gage Stand and Model E 
CompAlRator Air Gage. The 
Capsule is an air-actuated, di- 
rect contact measuring device 
that can be substituted for dial 
indicators in hundreds of shop 
inspection operations 


Air Capsule 
Provides Low Cost 
Accuracy for 
Gaging and 
Quality Control 


From toolroom to transfer line, this new 
Taft-Peirce Air Capsule creates exciting new 
opportunities to apply high magnification, 
visual gaging to all kinds of close tolerance 


Taft-Peirce Air Capsules meas- 
nly 1A long overall x 
375 diameter. The Plain Body 


Type shown above clamps easily 


ure 


on standard shop measuring 
tools, or may be built into 
special gaging fixtures 


The Threaded Body Air Capsule 
is identical with the Plain Body 
Type, but features extra fine 
pitch body threads for appli- 
cations where the Capsule must 
be critically positioned or moved 
slightly along its axis at fre- 


quent intervals 


TAKE IT TO 


Clamp the Capsule on height gage or sur- 
face gage for precise work checking ona 
surface plate. Substitute it for dial indicators 
or micrometer heads when designing gaging 
fixtures. Take advantage of its long-wearing 
carbide contact point by using it as a sensing 
device for continuous process inspection. 


A Taft-Peirce Air Capsule operates with 
iny CompAIRator Air Gage at any standard 
magnification, allowing you to spread a few 
thousandths of an inch over a wide dial ex- 
panse, with each graduation equal to a tenth 
or finer. Available in short range models 
0 .004"), and long range models (.004” — 
040”), with plain or threaded bodies. Also 
supplied with integral 90° adaptors for use 
where a tight mounting location might cause 
pinching of air hose. 


No matter what your gaging application 
may be, a low cost, easy-to-use Taft-Peirce 
Air Capsule gives you mounting versatility 
plus all the CompAIRator advantages of high 
magnification, quick response, outstanding 
accuracy. Write today for more information. 


TAFT-PEIRCE MANUFACTURING COMPANY 
WOONSOCKET, RHODE ISLAND 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-184 








ivallable 
pede | 


' 
Oliver Instrument Co 


St.. Adrian, Mich. 


Die Handler 


Small size die handler, Model 1018. 
has all-cast construction to assure rigid 
ty and accuracy. Open top platen allows 
access to the top of a die and any screws 
entering from the top 


Four lead 


thrust bearings permits off-center 


“crew constructio 


[his facilitates se parating 
and allows off-center tryout for 
1000 Ib. Vertical movement 
for rapid traverse 
Hansford Mfg. Corp 
Ave.. Rochester 7. N. 


is motorizec 


1239 University 


T-9-25 


Blind Hole 
Drilling Tool 


An operator can locate hidden parts 
and drill blind holes with this Blind- 
riller which seeks out a magnet in 
serted in a hole in the opposite 
the metal 

A slide on the Blind 


to bring a drill bushing 
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A-9-303—Toolholders — Adamas Carbide A -9-236—Shapers—The Cincinnati Shaper A-9-181—Phosphor Bronze—Rolling Mill 

Corp. Free copy of “Throwaway Tooling Co. New catalog N-7 gives information on Div., The Miller Co. Technical data on 

tur nd Follow Through"’ available Cincinnati Rigid shaper. (Page 236) Miller 200 plus phosphor bronze avail- 
nformation on Dex-A-Tool. (Page 


: able. (Page 181) 
A-9-222—Gages—Arthur A. Crafts Co., 


: Inc. New 8-page carbide gage catalog A-9-233—Hydraulic Cylinders— Miller 

1-9-108-2—Dial Indicators—Alina Corp. available with coupon Page 222) Pl tid Power, Div. of Flick-Reedy Corp 

nformation on Alina Tool Test Indicator d , illetin JH- 104 N gives complete data 

in free literature. (Page 180) A-9-266-2—Die Cushions—Dayton Rogers ar id helpful charts on column strength 

es Co. Full universal pneumatic die cushion cylinder forces, factors of safety, acceler- 

-9- S—Barrel Finishing—Almco Queen described in Catalog F-44-A. (Page 266) ation pipe pressure losses, etc. (Page 233) 
rT , Inc fifty-two pages of case 


and descriptions of barrel -9-212—Press Feeds—H. E. Dickerman 4-9-46—Subland Drills—Mohawk Tools, 
‘esses contained in free Mio Co. Free literature on complete Inc. Free brochure entitled “Why Use 
k (Page 8) Dickerman tandar press feed line Two ... When One Will Do” gives ideas 
: (Page 212) and suggestions on drilling. (Page 46) 
\-9-13—Bushings— American Drill Bush- 
ng (¢ Free catalogs giving information A-9 ee -Eastman Kodak A-9-198—Rotary Table—Moore Special 
drill jig bushings (Pose 13) Co. “Mag gy Tin shows how high- Tool Co., Inc. Bulletin RT2 gives infor- 
speed m your performance ion on precision spacing a 
A-9-262-3—-Metal Cutting Machines— problems (Page 167) on jig borers and grinders. (Page 198) 
American Pullmax Co. Free catalog on 
metalworking ideas describes Pullmax A-9-207—End Mills “Ket meee Counterbore 4-9-239—Gear Honing—National Broach 
atic (Page 262) Co Complete i T ’ & Machine Co. Bulletin H-57-2 shows 
how hazards of gear manufacturing are 
overcome by honing. (Page 239) 


~— pse ex \ 
\-9-12—Radials—The American Tool Catalog E 57 M. 
Works Co. Bulletin No. 328 covers infor- 
ee an, a ao fo ae ae A-9-282-3—End Mills—M. A. Ford Mig 
lials Page 12) Co Full range of diameters in solid car- Free literature and specifications avail- 
bide end mills described in Bulletin 601 able on speed, economy and consistency 
Page 282) n honing operations. (Page 291) 


A-9-291—Honing—National Pioneer, Inc. 


9- 204—Hacksaw Blades—Armstrong- 
r fg New Marvel catalog and A-9- ee r Mill 
te story on Marvel metal cutting vine Co 


George Gorton Ma- A-9-206—Automatic Renipnent— A. H. 
(Page 204) 


Complete information on hy- Nil ison Machine Co. Nilson General Cata- 
draulic tracer control duplicators in Bul- available on automatic 4- slide equip- 
letin 2771-2609. (Page 32) (Page 206) 
\-9-232-1—Automatic peng Bedford 
( r & Mach ine Products, Inc. Free cata- A-9-223—Comparators & Gages—Hanson A-9-238 
‘ and d heets offer information on Whitney Div. of Whitney Chain Co. Com- 
ision products. (Page 232) plete line of thread comparators and as- 
sistance on all threading and gaging fi 
4-9-69—C utting Tools—Besly-Welles problems given in catalog. (Page 223) is r 
Cory Catalog 857 gives information on 7 , 
the complete yanee of standard styles and A-9-5—Lathes—Hardinge Bros., Inc. Bul- 
of tools. (Pages 68-69) , im LV G ives _toolro m and pro- icts Inc. Free copy of “Some Good 
duction lathe features. (Page 5) Things To Know about Metal Cleaning.” 
.9.296-1—S i d- Page 261) 
ne ta en as Ee iio A-9-177-2—Live Centers—Ideal Indus- , | 
information on flute grinders. (Page 226) tries, Inc. Complete data and specifica- 9-; Induction Heating—The Ohio 
tions on — _ live centers in new ft Co Pres boceties Page so 
sri I catalog. (Page 27) ‘ of Tocco Induction Heating for 
A-9-27 ‘Machine ¢ Grinders—The Bicn- : I ng and Forging” available. fpage 
ird Machine Co. Free booklets, “Work A -9-58—Collets bs Mfg. Co. Infor- 5 
h chard” and “The Art of 96 Key type and Model 
a | eee Te) inding” available 91 handwhe llet chucks given in Bul- A-9-215—Milling Cutters—The O K Tool 
request. (rage ¢ letins 5 and LC. (Page 58) Co., Inc. Fifty pages of new engineering 
2. prints show advance ideas in Multidiam 
A-9-199—Milling Cutters—Brown & -9-225—Chucks and Collets—McCrosky tools for boring, milling and reaming 
ry Cutting Tool Div. New Nelco rool Corp. Fully descriptive catalogs give perations. (Page 275) 
talog sl over 700 “Standard” car- information on the complete McCrosky 
vide and carbide-tipped tools. (Page 199) line. (Page 225) A-9-281—Machine Tools—Olivetti Corp. of 
America Machine Tool Div. Illustrated 
A-9-180- i Cc hucks Buck Tool Co. Buck -9-240—Carbide Tools—Metal Carbides 22-page catalog gives information on high 
jju 1 chucks described in free cat- p. Seventy-six-page catalog 56-G de- pI grinding machines, traverse 
alog age 180) I al shapes and sizes of various grind jing and plunge grinding. (Page 281) 
(Page 240 
A-9-310-2—Vises—Cardinal Machine Co A-9- 263—Hy draulic Cylinders—Ortman- 
New catalog tells how to save 50 percent A-9-276—Gear Finishers—Michigan Tool Miller achine Co. New Bulletin 105 
1 oling costs with simple jigs in a Co. Descriptive literature on Universal gi ietailed information on heavy-duty 
eed vise. (Page 310) 870-A gear finisher. (Page 276) hydraulic cylinders. (Page 263) 


-2—Jig and Fixture Components 
Northwestern Tools, Inc. New 16-page 
: g and tracing templates for jig and 
ure components and clamping tools 
now available. (Page 238) 


\-9-261—Metal Cleaning—Oacakite Prod- 
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A-9-53—Hydraulic Brakes—Pacific In- 
dustrial Mfg. Co. Free brochure gives in- 
formation on blanking, forming, deep 
drawing, embossing, etc. (Page 53) 


A-9-268—Capscrews—Parker Kalon Div 
General American Transportation Corp 
Complete data and samples available of 
Pre-Lode Socket head capscrews. (Page 


A-9-242-3—Tool Materials—Parkwood 
Laminates, Inc. Technical bulletin and 
literature shows how to improve quality 
while lowering costs in stamping or roll- 
ing operations. (Page 242) 


A-9-177-1—Dial Indicator—Petz-Emery 
Inc. Em-re precision indicators are de- 
scribed in Literature D. (Page 177) 


A-9-280—Hydraulic Binders—Pines Engi- 
neering Co., Inc. Case studies on produc- 
tion bending described in free data sheets 
“Pines News.” (Page 280) 


A-9-258—Turning Tools—R and L Tools. 
New catalog available describing com- 
plete line of cutting tools. (Page 258) 


A-9-218—Clutches—Rockford Clutch Div. 
Borg-Warner Corp. New bulletin shows 
typical installations of Rockford cltuches 
and power take-offs. (Page 218) 


A-9-279-2—Taps—Royco Tap and Tool 
Corp. Catalog No. 27 gives new ideas in 
threading and grinding of all types of 
taps. (Page 279) 


A-9-10—Carbide Tools—Coromant Div., 
Sandvik Steel, Inc. A complete coromant 
line of carbide tools, b $s and inserts, 
and cutters with technical data is con- 
tained in new booklet. (Page 10) 


A-9-266-3—Optical Tooling—George 
Scherr Ce. Inc. Llustrated folder (code 
GIVNS) describes speed and accuracy of 
OMT optical dividing head. (Page 266) 


A-9-269—Valves—A. Schrader’s Son, Div 
of Scovill Mfg. Co., Inc. Schrader catalog 
gives information on full line of air-con- 
trol products. (Page 269) 


A-9-308—Holding Tools—Scully-Jones & 
Co. Free literature describes how “Op- 
timation” is applied and forms for ana- 
lyzing minimum cost tool life. (Page 308) 


A-9-205—Toolholders—Seibert & Sons, 
Inc. New brochure illustrates and de- 
scribes Seibert's complete line of holding 
and driving tools. (Page 205) 


A-9$-299-1—Dial Indicators—Sema Corp. 
Bulletins give information on how to 
achieve accuracy in testing. (Page 299) 


A-9-296-2—Lathes—Sheldon Machine Co., 
Inc. “Variable Speed” catalog describes 
Sheldon precision lathes. (Page 296) 


A-9-63—Cutting Oils—Sinclair Refining 
Co. Technical Service Div. Free literature 
tells how to increase tool life and cut 
cost. (Page 63) 


A-9-230—Chucks—Speedgrip Chuck, Div. 
of Ernest Holdeman & Collet, Inc. Bul- 
letin No. 23 gives full description and 
technical details on self-centering and 
compensating Cyl-chucks. (Page 230) 


A-9-165-2—Tumble Jigs—Standard Parts 
Co. Free tumble jig bulletin describes 
details of new “Tumble” box jig. (Page 
165) 


A-9-290—Socket Screws—<Standard Pres- 
sed Steel Co. Fastener reliability intor- 
mation in copy of a new SPS booklet, 
“High Reliability.” (Page 290) 


A-9-33—Carbide Toels—The Staples Tool 
Co. Information available on complete 
line of Staples precision carbide tools. 
(Page 33) 


A-9-57—Honing Tools—Sunnen Products 
Co. “Typical Applications’ honing book- 
let describes 105 typical applcations 
(Page 57) 


A-9-49—Carbide Tooils—Super Tool Co 
New carbide tool catalog gives informa- 
tion on Super carbide tools. (Page 49) 


A-9-266-1—Gear Shapers—Sykes Machine 
& Gear Corp. Detailed information in 
free brochure on Skyomatic magazine 
feed gear shaper. (Page 266) 


A-9-208—Vibratory Feeders—Syntron Co. 
Complete catalog gives detailed informa- 
tion on vibrating drive units and parts 
feeders. (Page 208) 


A-9-256-1—Drill Bushings—T echno-Prod- 
ucts Corp. Catalog 102 B gives full details 
on template drill bushings and work lo- 
cators. (Page 256) 


A-9-283 — Grinders — The Thompson 
Grinder Co. Catalog T-558 gives informa- 
tion on Thompson Trutorming grinders. 
(Page 283) 


A-$-4—Jig Grinder—Threadwell Tap & 
Die Co. Complete information available 
on “Grind-a-matic”’ versatile grinding 
head. (Page 4) 


A-9-274—Steels—Uddeholm Co. of Amer- 
ica. Tool Steel Stock List No. 12 now 
available. (Page 274) 


A-9-175—Microscopes Unitron, Instru- 
ment Div. of United Scientific Co. Bulle- 
tin TM describes Unitron’s tool makers 
and metallurgical microscope. (Page 175) 


A-9-196—Machine Attachments — United 
States Drill Head Co. Adjustable U S drill 
heads described in Catalog AD-57. (Page 
196) 


A-9-282-2—Special Machines—The Vaill 
Engineering Co. Bulletin T-1 describe 
Vaill Tube end forming machines. (Page 
282) 


A-9-162—Cutting Tools—Vascoloy-Ramet 
Corp. Details, specifications and dimen- 
sions on complete list of carbide, ceramic 
and tantung cast alloy cutting tools given 
in new Catalog VR-58. (Page 162) 


A-9-259—Spring Plungers—Vlier Engi- 
neering Co. 1957 catalog lists all sizes and 
types of standard and special spring 
plungers. (Page 259) 


A-9-2—Lathes—The Wade Tool Co. High 
precision production machines described 
in available literature. (Page 2) 


A-9-191—Grooving Tool—Waldes Kohi- 
noor, Inc. New 20-page manual gives in- 
formation on Waldes Truarc grooving 
tool. (Page 191) 


A-9-166—Special Machines—Wales-Strip- 
pit Co. Catalog available describing 
Strippit fabricator duplicator. (Page 166) 


A-9-292-1—Abrasive Cutting Machines 
Wallace Supplies Mfg. Co. Free 44-page 
Wallace-Cut-Machining book available 
(Page 292) 


A-9-210—Spindles—The Whitnon Mfg. Co 
Free literature gives engineering speci- 


fications on Whitnon high-frequency 
electric spindles. (Page 210) 


A-9-190—Drill Heads—Wisconsin Drill 
Head Co. Catalog shows line of products 
for drilling and tapping. (Page 190) 


A-9-288-4—End Mills—Woodson Tool Co 
Free catalog listing micro miniature end 
mills in stock sizes. (Page 288) 


A-9-193-1—Tube Mills—The Yoder Co 
Full details on advantages of using Yoder 
equipment given on request. (Page 193) 


A-9-168—Microscopes—Carl Zeiss, Inc 
Free detailed specifications on Zeiss scien- 
tific instruments given on request. (Page 


168) 


A-9-314-3 — Toolholder — W. M. Ziegler 
Tool Co. Catalog describes use of the 
Ziegler floating toolholder. (Page 314) 
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the hidder ie bushing guides a 
drill in match ie hidden hole to 
within 0.005 in. concentricity. 

The tool locates conce iled nails, con- 
duits and other installations without 
use of a magnet. It can also be used to 
locate layout points from opposite sur- 
laces, to speed up template reproduc- 
tion, and to find the proper drilling 
position for “knock-out” holes to re- 
move broken drills 

Zephyr Mfg. Co. Inc., 201 Hindry 
Ave Inglewood. Calif T-9-26 


Right Angle 
Dial Bore Gage 


For conditions which provide limited 
clearance, this right angle type dial 
bore gage is useful for measuring work 
in jig borers, internal grinders and 
horizontal boring mills. It also may be 
used at subassemblies in which there is 
restricted access to the borers 

Six sizes of this type ige cover an 


vverall range from “x. to 614 in. In 


addition to individual sizes, sets are 
available comprising a single dial unit 
and two interchangeable heads covering 
together “2 to 1 in 

Standard Gage Co., Inc., Poughkeep- 


N. ¥ T-9-27 


Three Dimensional Router 


Equipped with tracing control, sta- 
tionary table to provide for large over- 
hanging workpieces and an enclosed 
power unit, the Hydro-Router combines 
a tracer valve and precisely accurate 
adjusting assembly 

The three dimension’ tracer valve 
comprises three individual high-preci- 
sion 4-way metering valves, two of 
which are mounted in a_ horizontal 
plane, and one mounted perpendicular 
to the horizontal plane All three valves 
are manifold joined to comprise a sin- 
gle valve actuated by a single stylus. 
The valve is designed to permit easy 
disassembly and routine maintenance 
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or all three directional com- 
ponents. Tracing feed rate is infinitely 
adjustable. 

The Turchan hydraulic power unit 
used in conjunction with the Hydro- 
Router has a two-chamber reservoir ca- 
pacity of 60 gal with provisions for 
adequate filtering and settling of the 
hydraulic oil. Two independent pumps 
assure an adequate volume when all 
three saddle and ram movements of the 
machine are operating simultaneously 
The hydraulic circuit provides for a 
separate supply of oil for both the verti- 
cal movement of the ram and the com- 
bined horizontal movements of the sad- 
dle and ram 

The three-way micrometer adjusting 
assembly on the Hydro-Router, con- 
structed positive stability, has double 


crank compound rest type handwheels 








New Lamina Wear Plates 
Last Longer, Cost Less! 


Now ... save money and get better performance wherever you have sliding contact 
between flat metal parts! The principle of bronze electroplated on a steel backing 
originated with Lamina Bronze-Plated Guide Pin Bushings. Proven during countless 
millions of punch press hits, it is now being used successfully to produce flat wear plates. 


This new concept in wear plate design combines the low cost, ready machinability 
and solid backing of steel with the long-wearing, non-seizing, free-running 
properties of a copper-tin bronze alloy. Lamina Bronze-Plated Wear Plates are 
fiat, parallel, and can be easily machined to 
suit your application. Standard sizes available 
nung from stock. End costly wear problems and 
reduce expensive downtime now! Write for 
Cte eile ea Cag complete information. 


Manufacturers of Lamina Guide Pins, Bronze- 

Pp ’ 

0. 0k 3 en Plated Bushings, Progressive and Lamination 
Dies 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-187 
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Buy blocks 
witha 
“Built-in” 
Wear 
Factor! 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 
are guaranteed “minus nothing” from nominal size! 





Here at last are gage blocks with a 
positive “built-in” wear factor! The only 
blocks ever produced and priced as 
standard with dimensional accuracy 
unconditionally guaranteed to be within 
specified millionths on the ‘plus’ side of 
nominal block size and minus “zero” 
. absolutely nothing . . . undersize! 


This complete elimination of the con- 
ventional minus tolerance gives you, the 
gage block user, three new and ex- 
clusive benefits. First, it provides positive 
assurance against receiving new blocks 


that are actually “worn” undersize dur- 
ing manufacture before they are ever 
used. Second, it gives you finer, more 
practical accuracy... with the sure knowl- 
edge that every Ellstrom block you buy 
will start wearing toward its nominal size 
rather than away from it. And third, it 
gives you a guaranteed minimum wear 
factor equivalent in millionths to the full 
minus tolerance specified as standard 
for all other makes of blocks! 


Write for descriptive literature contain- 
ing complete price information today! 


‘Measuring in Millionths for Three Generations 


ELLSTROM WY DEARBORN GAGE COMPANY 
STANDARDS 


DIVISION 


22038 Beech Street e Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 


- 
=i ES igelaa' 
CF Tel m= jeter ¢ 
p-Votei li g- lex, 
CTUP-Te-Tal (-7— 


aa 


““W''—-WORKING ACCURACY BLOCKS 
Measured Length: +.000008"/—.000000” 
Parallelism: .000004” Flatness: .000004” 


“1"—INSPECTION ACCURACY BLOCKS 
Measured Length: +.000004”/—.000000” 
Parallelism: .000003" Flatness: .000003” 


“L”"—LABORATORY ACCURACY BLOCKS 
Measured Length: +.000002"/— .000000° 
Parallelism: .000001” Flatness: 000001” 


Elistrom — your best buy in gage blocks 


‘ 
‘ 


VAS 
we - Wass 
“avs 


for shop and tool room use, inspection and 
laboratory applications. Available in 28 
standard sets ranging from 8 to 92 blocks 
in both square and rectangular styles with 
or without basic gage block accessories 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-188 





with dials readable in 0.001 in re 
placeable bronze nuts tor ill serew 
movements. and °,-in. diameter Aeme 
thre ad screws 


Turchan Follower Machine Co., P. O 
Box 6055 De arborn y Mix h T-9-28 


Deburring Machine 


Deburring both sides of holes from 
to 15-in. diam is possible on this 


opposed spindle bench machine Be 


-pindles rotate im pposite direc 


cause 


tions, there is no cutter torque 
feeding is thus both safe and easy 

The machine is foot controlled and 
spindle is air operated, leaving both the 
operator s hands tree to teed the debut 
rings mae hine 

Model Machinery Co ie 1729 
Hawthorne St 24. Pa 


T-9-29 


Philade Iphia 





USE READER SERVICE CARD ON PAGE 
185 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Testing Machine 


Mex hani al 


can be 


properties ot mate rials 
determined over temperature 
ranges extending to 3000 F by this Mod- 


el TM-1 


testing tool. which provides 


automatic simulation for a wide range 
of stress and strain at elevated temper- 
atures. With a capacity of 0 to 50,000 
lb, the universal machine handles tests 
of tension, compression, creep, tatigue. 
etc., on full-size ASTM specimens. 
Electronically controlled servos au- 
tomatically subject the specimens to 
any combination of rates of loading. 
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elongation and temperature. Ram rates equally well 






Contour Polisher 






of up to } Ips, temperature rises of The he ating module ts made up ota 

200 deg per second, and eveclic rates of sheet metal shell, a formed resistance Contours in several planes can _ be 
10 cycles per second, are possible wire heating element, a ceramic diffu- polished with this equipment which con- 
Measurements of strain and load are sion face and alternate layers of high- sists of Model DLS abrasive belt head 








automatically plotted. providing a com temperature batt and reflective insula- unit and the Job-O-Matic Jr. worktable, 
plete stress-strain curve on a- singh tion. A similar module is supplied designed especially for polishing con- 
8 x ll graph which has a stainless steel reflector face tours, but equally useful for flat work 

Marquardt Aircraft Co Special Prod instead of the heating element and its Che abrasive belt head unit is able to 
ucts Project, Dept. 75. 16555 Saticoy facing material. This reflects stray rays perform both slack-belt operations and 
St.. Van Nuys. Cal T-9-30 back to the work and forms a part of jobs requiring the backing up of the 









the oven structure where heating mod- belt with either a contact wheel or 

iles are not needed. It can also be platen. 
Lathe Chuck Wrench ised as a barrier between different tem Model DLS will accommodate motors 
perature zones in an ove ip to 5 hp and 132 in. length abrasive 
Fifteen different sizes of this socket Handles on the back of the modules belts up to 4 in. in width. Belt tension 
chuck wrench are made to fit various allow for stacking and rearranging from s adjusted and maintained by an air 








tvpes and sizes of standard lathe the outside. Conduit ducts on the out- cylinder on the tracking pulley. 

chucks In idaitior in L-handle spil side of the module contribute to oven W ide spacing between the two idler 
ner wrench, available in two sizes pro rigidity. Heating modules measure 2? pulleys on either side of the contact 
vides the lathe operator with more les ft x | ft x 6 in., have three power out- wheel permits polishing of radical con- 








puts: 3, 2 and 1 kw. Temperature is tours. Various controls, accessories and 

up to 1500 } it the n odule base. optional alternate irrangements are 
i Infrared Systems, P. O. Box 1, Pomp- ivailable 

ton Lakes, N. J T-9-32 With suitable fixturing and with most 








Ehrhardt/ St.Louis 











ig less weight ind taster operation 
of his chuck. when used with the socket 
chuck wrencl The chuck wrench also 
ean be used with a ratchet wrench, or 
any other standard wrench, with °<-i 






square n ile drive 
PowerGrip In 25 George St Wal 
lingford, Con T-9-31 









Oven Units 


Infrared 
ings that can be stacked into any layout 











heating modules with hous 





to meet variable heating requirements 


give immediate, even heat and require 














minimum maintenance. Elements are of 


formed resistance wire and there are no 





bulbs or tubes. Their radiation heats Ehrhardt St 
ill 


Louis 


colors and surfaces of material 








A nation-wide Service to the few 
who want the most 
in high precision gauges, dies, jigs and fixtures 
Ehrhardt Tool and Machine Co. 


914 Monroe Street, St. Louis 6, Missouri 


Send for 24-page brochure, illustrating our facilities 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-189 
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floating spindle head units, many con- 
tours can be polished in one plane 
Substitution of the DLS abrasive head 








unit for a conventional head makes it 





possible to cover contours in another 





plane 

The Job-O-Matic Jr. incorporates ad- 
justable speed drive in the 8 to 1 range; 
24 x 30 in. table top and a 4 hp motor 
Height from floor to table top is Oo in 
Various types of control to either stand- 
ard or Hic electric al sper ihcations are 
ivailable 

If automatic cycle control is em- 
ploved, pressing the evele start button 


will initiate the processing 


ot each piece 


of work: at the end of the time evel 





FAST Precision SET-UPS 


that“ Stay Put’’ because they are 
Secured by Locked Templates 





* This exclusive patented feature, 
found only in Wisconsin Adijust- 
able Drill Heads, assures accu- 
rate set-ups. 














1. Positioning template for primary 
adjusting is placed on the support 
posts. Using a spanner wrench as 
shown, the spindles are quickly 
swung into position, locating in the 
half-holes, which are accurately jig- 
bored for the required hole pattern. 


2. The locking template . . . with 
full holes bored to match... is then 
slipped over the spindles. Then both 
plates are secured to the support 
posts, and individual spindle lock- 











nuts are tightened to lock each 
spindle. 
Wisconsin builds Adjustable and Fixed Spindle Drill Heads 
and Tapping Heads, Lead Screw Tapping Units, 
Special Machines, Fixtures, Fixture Bases and Index Tables. 
Write for New Complete Catalog. 


WISCONSIN DRILL HEAD CO. 


4985 .N. 124TH STREET BUTLER, WISCONSIN 


A7-9268-141 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-190 





the machine stops automatically for re- 

loading. Both mechanical and vacuum 

chucking arrangements are available. 
Divine Brothers Co., Seward Ave.. 


Utica, N. Y. T-9-33 


Ball Bearings 


Cartridge ball bearings are construct 
ed to hold a lifetime supply of lubri- 
cant and also employ a slinger action 
to circulate the lubricant. Designed to 
standard double row bearing widths, the 
bearings have large reservoirs to hold 
the factory-applied lubricant. Dual 
labyrinth seals, which lock in the lubri- 
cant, are formed by an inner and outer 
shield, fitted to create both a horizontal 


and vertical labyrinth. Running tol- 
erances are so close that lubricants can- 
not escape or dirt enter the bearing. 
The inner shield, rotating with the inner 
raceway of the bearing, provides the 
centrifugal force that continuously re 
turns lubricant to the working surfaces, 
regardless of bearing position. Bore 
and outside diameters are the same as 
standard single row bearings 

Hoover Ball and Bearing Co., Ann 


Arbor, Mich. T-9-34 





USE READER SERVICE CARD ON PAGE 
185 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Bench Center 


This bench center is used for check 
ing concentricity, runout and square- 
ness of face to axis, or outside diameter 
of miniature and subminiature parts 
and components. 

The instrument bench center desig- 
nated No. 9205M, has a two-way design 
which checks small work on the centers 
either horizontally or vertically. A self- 
aligning shaft makes it possible for the 
workpiece to be set in place quickly 
and accurately by loosening a single 
locking knob and sliding the tailstock 
along the aligning shaft. When the tail- 
stock locking knob is tightened, the cen- 


The Tool Engineer 





ters line up automatically. 

The portable equipment can be setup 
quickly on a surface plate for handling 
iny work, up to 8 in 


When 


surface plate, 
ht 


long and 3 in. in 


diameter. used on an accurate 


the centers line up alike 
for heig 


and parallel to the surface 


When mounted 
vertically, on headstock pads, the work 


plate within 0.0002 i: 


axis is square with the surface plate 


4) sec of are 


within 
rhe Taft-Peirce Mfg. Co., Dept. FHC, 
W oonsor ket, R | T-9-35 


Optical Level 


Critical leveling and measuring oper- 
ations for flatness, straightness and par- 
allelism can be performed accurately 
with the optical level which quickly in- 
from the 

foot of 


per inch of length 


dicates deviations horizontal 


of 0.00012 in per 
0.00001 in 


length or 
Amount 


and value of deviation from the true 


horizontal are measured by a graduated 
thimble 
markings 


and barrel with 
The 
optical level is easy to operate. 


F. T. Griswold Mfg. Co., 315 W. Lan- 
caster Ave Wayne Pa T-9-36 


micrometer 


easily read 7-in. long 


Band Sawing Machines 


Line of 16 
machines combine compact, flexible de- 
the SFP 


power, strength and stamina of stand- 


and 30-in. band sawing 


sign of earlier series with 
ard, heavy-duty contour machines. 

under 
heaviest cuts, by the heavy toolpost and 


toolpost guide. A Speedmaster adjust- 


Accuracy is assured, even 


able speed drive delivers full output ot 


the one horsepower motor to the cut 
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Groove cut in shaft 
of fully assembled engine 
with WALDES TRUARC GROOVING TOOL 


Hand lever (Rototes rear beoring 
housing in threaded stond, imparting 
Gxio! movement to rear of grooving too!) 
Precision switch 
djustebie stop 
| 
shen bearing stond 
if Front support housing 
} \ 
Y | L-Reor beoring housing \ 
ral +] 


t Grooving tool 


“gaeee * cuniaineiea nee | 


\ 
Teper socket 


‘Drive belt c-Mochine cat 
4 ' 





Gasoline engine — 


Split bushing , 
External goge head, holding stand 
} 


\ 


FHSS Tool bit 


Too! bit. * 


orm 


hi 


Ta 


| yr 
iT n 


‘ 


WO eng e 











T 
1 


3 “hp motor 


See 








To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+.033” —.000”) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 


and using a tool that rotates— 
the Waldes Truarc Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately,..so cost-saving, it often 
pays for itself on a single small run! 


Write now for 20-page manual con- 
taining full information on Waldes 
Truarc Grooving Tool. 


WALDES 


GROOVING TOOL 


WALDES KOHINOOR, INC, 
47-16 AUSTEL PLACE, L.1.C. 1, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-9-191 





The Tap and 
Drill Team 


for your hole 
production... 


TAPPING UNIT A.T.U. =3 


Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head 
operation. With forward and reverse electro- 
magnetic clutches and variable torque 
control 

7 


S—_ = — 


oo Oe wit 


TWINS 


N 


Completely self-contained precision unit with 
powerful air feed and hydraulic control 
Quickly interchangeable for fast single or 
multiple spindle head operation 


ea aero eT 


7 


4 


“ee ee ee ee ee 


Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 

} plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
602 Johnson Avenue, Brooklyn 37, N. Y. 


Chicago * Detroit « Los Angeles * Indianapolis 
The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 


e Drilling & Tapping Units and Machines e Special 
Machines e Indexing Fixtures e Tap & Drill Chucks 





INDICATE A-9-192 
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throughout the entire 50 to 5200 fpm 
band speed range. This permits the 
Model 16M and 30M to contour saw any 
machinable material, as well as band 
file, band polish and friction saw thin 
work. The 
feed, speed change and band tension 
handwheels, and the band tension indi- 


ferrous 


start-stop switch. 


cator have all been sized and positioned 


lor operator convenience and t ot 
operation. 

Built-in band shear and welder per- 
mit internal cutting 

\ deep throat 
jobs that are 


accommodates large 


routine in sheet metal 


shops and frequently encountered in 
maintenance shops. 


The DoAll Co., Des Plaines. Ill. 
T-9-37 





USE READER SERVICE CARD ON PAGE 
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Processing Barrel 


\ horizontal barrel door that opens 
and closes automatically is a feature 
of the metal processing barrel for clean- 
ing, phosphating, blackening, Lubrite, 
Bonderizing. chromate treatments. pick- 
ling and similar processing 

After the barrel is loaded, a 
starts it rotating. 


signal 
Rotation actuates the 
mechanism that closes the door, which 
is held secure by a detent spring while 
the barrel passes through the treatment 
cycle. On completion of the treatment, 
barrel rotation is reversed to open the 
door and discharge the load. 

The barrel can easily be integrated 
into automated processes as it is 
adaptable to automatic hopper feeding 
and automatic unloading to hoppers or 
conveyor belts. 


Che equipment is capable of handling 





TOOLING FOR THE SPACE AGE! 
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SHRINE EXPOSITION HALL 
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@ 


For more information, write: 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVE. 
DETROIT 38, MICH. 
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ROLL FORMING 
MACHINES 


CUT-OFFS 


RECOILERS — SLITTERS — UNCOILERS 


YODER 
MAKES THEM ALL 


... Complete equipment lines 


for heavy or light production! 


Uncoilers, slitters, roll-forming 
machines, cut-offs, pipe and tube 
mills, special machinery for fer- 
rous or non-ferrous metals are all 
made and engineered by Yoder to 
fit your specific requirements. 


Special attachments and auxiliary 
units can perform additional oper- 
ations such as welding, coiling, 
punching or embossing without 
extra labor cost while increasing 
production speed. 

Let Yoder engineering and “know- 
how” help you get the most from 
your plant... with Yoder equip- 
ment. For full details, write to: 


THE YODER COMPANY 


5525 Walworth Ave.+ Cleveland 2, Ohio 


PIPE AND 
TUBE MILLS 


(ferrous or non-ferrous) 
INDICATE A-9-193-1 


cmcrmecaims 


mamuractuRme 
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to individual requirement 


called the Cutmetetr | 





eavy loads of large or small parts. Its 
size and configuration can be tailored 
Barrels may 
chain, belt or gear driven 
Hanson-Van Winkle 
Matawan, N. J 


Church St., 


T-9-38 


Metal-Cutting Computer 


Evaluation of metal-cutting conditions 


is possible with a_ portable 


computer 
nstrument 
relation- 


ot 


puts into ¢ 


power, ete which have been established 
through metal-cutting research. 
Practical feeds 


ing a job are quickly « 


1 speeds for start 
btained by direct 
r more detailed 


recommendations, charts are provided 


setting of the dials 


for adjusting to unusual tool geometry 
or wear limits. The device also can be 
used for establishir machining prac 
tices on 


new oye 


Kennametal In trobe. Pa. T-9-39 


Disintegrator Head 


Developed for removing broken taps, 
drills. ete.. this electromagnetic disinte- 
grator head has no springs, drive pins, 
fiber pads, helical copper coils or sole- 
noids. The head has controlled drive 
and lift power for large electrodes or 
unusually sensi 


deep hole drilling. and 
tive vibration control for electrodes with 





MICROLOY’ 


GROUND FLAT TOOL STEEL 
is ready to process 
without further grinding 


@ Guaranteed free from decarburi- 
zation 


@ Oil hardening, non-deforming type 
AIS! No. 01 


@ Wide hardening range from 1425° 
to 1500° 


@ Ground to a surface finish of 25 
micro inches 


@ Complete range of 18 and 36” 
lengths available from stock 


See Your Capewell Distributor 


THE CAPEWELL MFG. CO. 


HARTFORD 2, CONN. 
INDICATE A-9-193-2 
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0.008 or 0.010 OD. Moving parts have 
been minimized to avoid wear trouble 

This disintegrator hea which is 
adaptable to anv disintegrating ma- 
THE FIRST JM ENTIRELY NEW FIFTY YEARS! 20 year ie cane ilies 
pletely submerged in wate! 

Jiffy Disintegrators, Inc., 109 E. Nine 
Mile Rd., Detroit, Mich T-9-40 


Low Carbon Flat Stock 


No. 498 low-carbon precision ground 
flat stock has a machinability rating of 
91 percent An 0.18 carbon, fine- 
grained, silicon-killed steel of forging 
quality, it is precision ground to the 
same tolerances as Starrett tool steel 
ground flat stock. Ends are machined 
square; edges are ground parallel and 
square. Thickness is accurate within 
0.001 in. 

This free-machining low-carbon flat 
stock is available in 24-in. lengths in 
widths from °¢ to 16 in. and in thick- 
nesses from ¢ to 27, in. To avoid con- 
fusion with other types of steel, each 
piece is identified along the full length. 
Each piece is also individually pack- 
aged in a protective envelope 

The L. S. Starrett Co., Athol, Mass. 
A development of industry-wide importance is the T-9-41 


Torrington Verti-Slide a new vertical 4-slide that 


Magnetic Conveyors 


s the first major innovation in the hasic field of wire Magnabelt 


magnetic conveyor, de- 
signed to handle ferrous parts through 
and strip forming equipment in half a century! steep inclines, is infinitely adjustable 
from 60 to 90 deg. It has a magnetic 
The Verti-Slide was designed to meet a serious need top pulley, and a gooseneck extension to 
deposit parts into containers and _ per- 
for greater versatility, lower tooling cost, faster set- mit removal of containers from front or 
either side. 

up time and reduced floor space. We urge you to Wheels in the base do not contact the 
floor during operation. but when the 
investigate the new Torrington Verti-Slide in detail. conveyor is tilted forward it can be 
rolled easily to another location. The 
belt is 6-in. wide neoprene and runs at 
THE TORRINGTON MANUFACTURING COMPANY 85 fpm. Substitution of a magnetic pul- 
TORRINGTON. CONNECTICUT +» VAN NUYS. CALIFORNIA + OAKVILLE. ONTARIO ley for a slide type transition section at 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-194 
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TOOLING FOR THE SPACE AGE! 
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the gooseneck reduces power require- 
ments and provides a positive transfer 
of parts to the horizontal belt. Standard 
portable models are available from 4 to 
10 ft high in one-foot 

M-H Standard Corp., 515 Communi- 
paw Ave., Jersey City 4, N. J. T-9-42 


increments. 





USE READER SERVICE CARD ON PAGE 
185 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Expansion 
Chucking Reamers 
Carbide tipped shell type expansion 
chucking reamers, with either straight 
or taper shanks, are available for mass 
production ot parts having close-toler- 
g of the shell on 


( omparable to 


ance holes. Preloadii 
its holder gives stre 


that of solid reamers, while allowing 
expansion to compensate tor 
When shells have been fully expanded, 


they can be easily re placed 


wear. 


The grooved rear p lot ot the expan- 


sion chucking reamer is ground slightly 
under the cutting diameter, making it 
possible to use this reamer either with 
or without guide bushings. 


National Twist Drill & Tool Co., Ro- 
chester. Mich T-9-43 
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Standard 
Adjustable 
3-spindle head, 
all spindles 
adjustable. 


For two, three or four spindle drilling you can 
do it better, faster, at lower cost with U. S. Stand- 
ard Adjustable Heads. At the TOP in productive 
performance—at the BOTTOM in overall cost. 











Five styles of Standard Adjustable Heads include: 
Designed and built with more reserve stamina Two-spindle, 1 adjustable—9 sizes up to 5.5” max. 
than you'll ever need .. . antifriction bearings . . . center distance, ‘4° to 1” drills. 

. . Three-spindle, 2 adjustable—12 sizes, up to 6.9” 
high alloy steel spindles and shafts ... heat wean outer Giatanen, 14,” to 144" Geile. 
treated and shaved ee 6 «s —— than ample Two-spindle, both adjustable—12 sizes, up to 12.0” 
spindle bearing . . . parts run in light lubricant center distance, 14” to 144” drills. 


(oil-mist available for speeds around 4000rpm). Three-spindle, all adjustable—12 sizes, up to 13.4” 
bolt circle, 144” to 134” drills. 


Write for catalog AD-57, showing the complete Four-spindle, all adjustable—12 sizes, up to 15.2” 
line of Standard and Universal Joint Adjustable BOR circle, 14° to 17" aris. 
U. S. Drill Heads. 














Adjustable and Fixed Center Multiple Drilling Heads. 
D) RI LL Individual Lead Screw Multiple Tapping Heads. 


HEAD M@ UNITED STATES DRILL HEAD CO. 
BURNS STREET + CINCINNATI 4, OHIO 
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First step in the evolution of the 
Hobart Brothers Techni al School has 
been completed with move into new 
quarters in We stbrook. Ohio. The s¢ hool 
which will be a nonprofit school devoted 
entirely to teaching. research and 
development in the welding field. covers 
80.000 sq ft of floor space and provides 
120 welding stations for training stu 
dents in use of all types of are and gas 
welding equipment. It also has class 
rooms, demonstration areas and audito 
rium, technical library. laboratories. re- 
search and testing facilities and an x-ray 
and radioisotope room 

At present, only welding operator 
training courses will be offered to stu- 
dents; with completion of more of the 
interior facilities and necessary teach- 
ing arrangements, a variety of technical 
offered 
These are expected by the first of the 


subjects ind courses will be 


year 


expansions 


First major phase of Lukens Steel 
Co.’s $33-million expansion program has 
been completed. This phase brings inte 
operation massive soaking pits which 
now have begun heating ingots weighing 
up to 75 tons each. Other major facil- 
ities to be completed by the spring of 
1959 include new electric furnace which 
will raise Lukens’ annual ingot capacity 
by some 25 percent (to 930.000 tons) 
and a 140-inch iolling mill which will 
raise the company’s rolling capacity by 
ibout 40 percent. A total of nine pits 
each capable of holding up to 200 tons 
of ingots, make up the new soaking pit 
battery at Lukens 


An expanded assembly warehouse to 
provide fast service in die sets, diemak- 
ers’ accessories and toolroom supplies 
was opened in St. Louis at 3131-3137 
Olive St. by Producto Machine Co. in 
conjunction with 
Inc. of St. Louis 
Missouri and 


Illinois 


Tools and Supplies 
It will service eastern 


southern and central 


A 10,000 square foot extension is be- 
ing made to Zagar, Inc.’s building at 
24000 Lakeland Blvd. in Cleveland. 
This expansion provides a 50 percent 
increase in office area and allows a 
closer integration of sales and engineer- 
ing departments. 
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West Coast operations of Houghton 
Laboratories, Inc. have been expanded 
to improve service and deliveries in the 


area. A separate division, to be known 


as Hvsol of California. is being formed 


ind will have separate manufacturing. 
facilities. 


is 1706 N. 


warehousing and laboratory 
Address of the new b tilding 


Potrero, El Monte, Calif 


Hays Mfg. C 


pation ot the recently 


has completed occu- 
acquired addi- 
tion to its plant. The new quarters 
comprise 115,000 sq ft of factory and 


off 


nce spac ce. 


new divisions 


Formation of a new barrel finishing 
and wet blasting division has been an- 
nounced by Wheelabrator (¢ orp By ac- 
quiring assets of Crandall Engineering 
ind Manufacturing, In 


idds a complete line of barrel finish- 


the company 


and sales 
Vicksburg. 


acquired firm. 


ing machines. Manufacturing 
headquarters will be in 
Mich., location of the 
Complete experimental and demonstra- 
tion laboratories also are being main- 
tained there 


American Silver Co. has set up a 
special division for precision toll-roll- 
ing. As a special service, the company 
will accept orders for toll-rolling nio- 
bium in experimental lots as well as in 
production quantities to permit neces- 
sary laboratory work in pioneering in- 


dustries 


agreements 


Metal, Inc. has 
Bronze Co., Ltd. to pour 
Ampco Metal and distribute the firm’s 
raw material 


Ampco 
Canadian 


licensed 


Canadian 
Bronze, in Montreal, has five divisions 
through Canada. They include Montreal 
Bronze, Ltd. in Montreal, Northwestern 
Brass, Ltd. in Calgary, 


products 


Northwestern 
Brass, Ltd. in Winnipeg, St. Thomas 
Bronze Co., Ltd. in St. Thomas, Ont.. 


and Winnipeg Brass, Ltd. in Winnipeg. 


A technical cooperation agreement 
has been concluded between Lobeck 
Casting Processes Inc. and Wieland- 
Werke of Ulm/Donau, West German 


manutacturer ot nonterrous metal prod- 

ts. Under terms of the agreement 
Lobeck can offer advanced designs ot 
continuous Casting equipment growing 
from 25 years of metallurgical engi- 
obtained by _ its 


neering experience 


German associates. 


An agreement has been made be 
tween The Martin Co. and the Metal 
Products Div. of Koppers Co.. Ine. 
under which Koppers may use certain 
designs and engineering data on noise 


suppression equipment 


Martin 


developed by 


trade associations 


A two-day executive seminar will be 
conducted by National Screw Machine 
Products 
effort to help improve management ef 


Association this fall in an 


ficiency through problem interchange 
and analysis. The program, which will 
be held for a limited number of execu- 
tives who direct companies of the same 
approximate size, will be concerned 
with five areas of management control: 
finance, production, sales, management- 
relations and management 
philosophy. Sessions will be divided 


employe 


into four groups with participation in 
each group determined by firm sales 


volume and number of employees. 


Sponsored jointly by the National 
Machine Tool Builders’ Association and 
the American Machine Tool Distribu 
tors’ Association, a recent Machine Tool 
Sales Conference at Purdue University 
taught experienced sales engineers new 
tricks and showed aspiring salesmen 
how to give customers what they want 
This conference has been held annually, 
alternating between Purdue and Cor- 
nell, for many years. It is reputed to be 
the only high-caliber course of its kind 
with a textbook written expressly for 
the course. Faculty, made up of leaders 
trom universities and industry, included 
Charles Woodley, executive vice-presi- 
dent, Caterpillar Tractor Co., and My- 
ron S. Curtis, Vice-president-engineer- 
ing for Warner and Swasey Co. 


The fourth annual Informative La- 
beling Contest was announced by The 
Society of the Plastics Industry, Inc. It 
is open to all companies and individuals 
manufacturing plastics products avail- 
able to the public. The contest is an 
effort to encourage makers and sup- 
pliers of consumer plastics products to 
label them completely and accurately. 
Entry blanks for the competition, which 
closes October 26, may be obtained 





from SPI headquarters, 250 Park Ave 
New York 17, N.Y 


individual awards for nine major con 


\ grand award and 


sumer product categories will be pre- 
sented at the institute’s national exposi- 
tion and conference in 


November 


Chicago in 


National Screw Machine Products 
Association has prepared and published 
a 104-page manual which is calculated 
to serve as an estimating handbook for 
both independent producers and com- 


pany-operated screw machine 


depart 
ments. The book, which took two vears 
to prepare, covers such topics as basi: 
quoting procedures and qualifications; 


materials; estimating produc tion on val 


ious equipment; setup, operating, ad 


ministrative and other costs; specifi 
examples of estimating. and estimating 
forms and aids 


\ V \ 

The Tool & Die Institute is pub- 
lishing a Membership and Classified 
Services Directory. The book will in- 
clude a graphic display of the services, 


by categories, of all its members 


research 


A $750,000 applied 
development laboratory of the Foundry 
Dept. of General Electric Co. has been 
placed in full scale operation. The in- 


research and 


stallation is for development of ad- 





For angular spacing jobs so precise 
you could never handle them before 





A Rotary Table 
accurate to 


+3 sec.in 360 


(USING CHART) 








No. 2 Moore 11-inch Rotary Table, 
Jig Borer and Jig Grinder 





THE FOLLOWING ACCURACY 
BUILT FOR SHOP USE: 
All points in 90° increments, from zero, + 1'2 sec 
All points in 18 increments, from zero, + 2 sec 
All points in 2° increments, from zero, + 4 sec 
Worm accuracy, + | sec 


Repetition of settings, + 1 sec 











How many 
requirement 
With Moore 
the most precise 
formance xccuracy ¢ 
table is already being 
on government-spor 
This extreme acct 
ground worm, cor 
gear. An ultra-sen 
ometric Inspect m arm 
time, assures tooth s 
You can us 
plications on 
in a circle on either 
chining and inspection jobs, wit 
Sine Plate, t produce compound ang 


Bulletin RT2 


MOORE SPECIAL TOOL COMPANY, INC. 
732 Union Avenue, Bridgeport 7, Connecticut 


AIVRey 


¢ inspection and 
dustry bas used 
cise drvision 


ADD Sis? TO YOUR TOOLROOM 


SIG BORERS * JIGGRINDERS + PANTO-CRUSH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-198 
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vanced methods of foundry technology 
and will provide the vital link between 
pure research from which new materials 
and processes are developed, and actual 
foundry use of such materials and meth- 
ods as castings and improved produc- 
tion techniques 

The facilities are utilizing a nine- 
foot diameter vacuum degassing cham- 
ber to improve methods of eliminating 
gaseous impurities in molten cast met- 
als. Other projects include development 
of improved methods of vacuum melting 
and processing of cast alloys to reduce 
impurities and improve cast properties; 
improved precision casting methods; 
and methods for reducing quantity of 


metal needed for risers in castings 
Vvov 


The United States Atomic Energy 
Commission has contracted with Stan- 
ford Research Institute to maintain a 
classified documents depository to serve 
the Western states. The depository in- 
cludes an initial collection of 7,000 re- 
ports dealing with aspects of nuclear 
energy research. The new facility will 
serve scientists and engineers from firms 
holding AEC access permits. Arrange- 
ments for use of the SRI depository are 
made through the San Francisco Op- 
erations office of the commission at 518 
Seventeenth St., Oakland, Calif. 


Hanson-VanWinkle-Munning Co. 
has more than doubled its investment 
in research and development. The com- 
pany also has expanded the electro- 
chemical laboratory and the building 
and staffing of electrical and mechani- 
cal laboratories, to broaden its activi- 
ties in electroplating and other metal 
finishing processes. 


Vidmar, Inc. has dedicated a new 
$400,000 plant at Williamsport, Pa. The 
facilities currently occupy 44,000 sq ft 
on an Il acre site, and is designed to 
allow for expansion up to 100,00 sq ft 
when needed. Using a_ straight-line 
production method, raw materials are 
received at one end and completed 
products are shipped out of the other 
end. Cost of plant and equipment ex- 
ceeded $650,000. 


V 


A warehouse-service center to serve 
Detroit area industry has been estab- 
lished by Eutectic Welding Alloys Co. 
of Michigan, Inc. at 416 W. Eight Mile 
Rd. The new facility will provide weld- 
ors and welding users in the area with 
resources of international welding re- 
search and development laboratories of 
Eutectic Welding Alloys Corp. 
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The Narda Ultrasonics Corp. has 
acquired quarters at 625 Main St. in 
Westbury, N. Y. which provides 16,500 
sq ft of additional production space. 
Sales, administration and other man- 
agement functions of the company re- 
main at the company’s Herricks Rd 
address 


Titeflex, Inc. opened a new plant in 
Monica, Calif. to provide immediate 
delivery and improved technical service 
to the West Coast aircraft and indus- 
trial customers. The new facility is a 
fully integrated manufacturing division 
with complete metal processing assem- 


bly and testing equipment 


new activities 


An Ohio subsidiary, Unistrut Steel 
Products Co.. has been established at 
2167 lorence Ave. in Cincinnati by 
Unistrut Products Co. to serve an area 
formerly served by an independently 
owned distributorship 


Formation of a Chemical Process 
Div. was announced by Narda Ultra- 
sonics Corp. which also revealed ap- 
pointment of Dr. Bernard Schmidt as 


manager of the new division 


Whitnon Mfg. ( 
plant specializing in repair and recon 
ditioning of all types of industrial and 
antifriction spindles. The plant is lo- 
cated at 20466 Wyoming Ave. in De- 
troit 


o. has opened a new 


Pennsalt Chemicals Corp. is moving 
its sales department and research and 
st hse activities of the Corrosion 
Engineering Dept. to the Natrona, Pa. 
plant thus centralizing all manufactur- 
ing. sales and development activities 


All activities of the Automatic Ware- 
housing Branch of Pesco Products Div., 
Borg-Warner Corp. now are housed 
new, separate facilities. The move 
provides the branch with complete ad- 
ministrative and engineering offices, 
production facilities. stock storage and 


shipping area. 


name changes 


Name of the Controls Section of 
Bendix Aviation Corp. now has been 
changed to Industrial Controls Section 
of the corporation. The new name is 
considered more descriptive of the nu- 
merical controls now being manufac- 


tured and sold by the company. 
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OW MAKE 


vt NES? NELCO TOOLS 


Every machining operation on over 700 different NELCO 
TOOLS is performed more efficiently with a NELCO TOOL! 


WHY ?...becauSe the versatility, machining speed, 
superior surface finish and dependability of NELCO 
TOOLS produce finer tools, more economically. 


ee 
This cut > ~ 


produced with 


[------------ 


A NELCO "standard" slab mill dry climb milling the flutes in a 4 
flute, 1/2 neter NELCO End Mill. Power feed, 10/2” per minute at 600 RPM. 


. 


Seg 


These cuts > ~yY 


produced ~ 


4 with th 
‘ 00S 


T00L 


A NELCO "standard" 3” side mill dry conventional milling the flutes 
2 2 flute Yo" diameter NELCO End Mill. Hand feed at 640 RPM. 


» 


f------------ 


f 
This cut > 
pre duc "CC 1 


q with this ~~! 


NELCO 
T00L 


A NELCO "standard" 3 flute end mill dry conventional milling the carbide tip 
seats in a 2 flute Y2” diameter NELCO End Mill. Hand feed at 2100 RPM. 
These are but three of the hundreds of milling, turning, boring, 
standard 





reaming operations involved in producing over 7 
NELCO TOOLS. 


SEND TODAY for the new NELCO Catalog showing over 700 dif- 
ferent "standard" carbide and carbide tipped tools. Write:— 
Cutting Tool Division, Brown & Sharpe Mfg. Co., Manchester, Conn. 


CUTTING TOOL DIVISION 
NELCO CARBIDE TOOLS |BS HIGH SPEED STEEL CUTTERS 


PRECISION TOOIL AND GAGES e MILLIN GRINDING AND SCREW MACHINES 
MACHINE TOOL ACCESSORIES e PUMPS AND HYDRAULIC PRODUCTS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-199 
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NO GUESSING 
NO SOQUINTING 


with this easiest-to-read 


of all”"mikes” 


Bigger Barrel. Graduation lines are farther 
apart and numbers are larger for fast, accu- 
rate reading. 


*+¢u 3) }) 
Cleese s tits a 
OKO: ive Exclusive Cam Lock. A flick of your thumb 
and you lock the setting so it can’t be acci- 
dentally changed. Prevents costly errors in 
reading. 
Simple Adjustment. Takes only a few min- 
utes. Reading line always stays in original 
position. 
Chrome Clad Finish. Black-filled markings 
contrast with nonglaring, chrome finish for 
easier reading in any type of light. 


Always buy from your distributor 
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THEY FP KIN 8L£ cOoMPany 


SAGINAW MICH + MIDOLETOWN NY + BARBIE ONT 
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Detroit sales offices of Master Elec- 
tric Co. Div., Reeves Pulley Co. Div. and 
Reliance Electric and Engineering Co. 
have been moved to 2734 W. Eleven 
Mile Rd.. in Berkley. Mich. 


New York Air Brake Co. has 
changed the name of its manufacturing 
division in Kalamazoo, Mich. to the 
Hydreco Div. The change was made to 
associate the division more closely with 
the trade name carried by the industrial 
hydraulic equipment built at that plant 


corporate changes 


Stockholders of The Waterbury Far- 
rel Foundry & Machine Co. approved 
sale of assets, property and business of 
the company to Textron Inc. for $7.- 
135,500 net cash and assumption of 
Waterbury Farrel’s debts. obligations, 
contracts and liabilities. The acquired 
firm now is operating as the Waterbury 
Farrel Foundry & Machine Co. Div. of 
Fextron Inc 


Thompson Products; Inc. and _ its 
affiliate, The Ramo-Wooldridge Corp. 
have signed an agreement providing for 
merger of the two companies. Plans 
provide for the resulting company to 
be named Thompson Ramo Woolrid 


Corp. Consummation of the agreement 


ve 
ge 


to merge the companies is subject to 
conditions which include approval of 
the transaction by stockholders. 


The Motch & Merryweather Co. 
has acquired the Wink Cutter Div. from 
F. J. Fink & Co. At the beginning of 
this year, Motch & Merryweather con- 
solidated its Cleveland manufacturing 
operations and sales headquarters in its 
expanded factory and office at the Eu- 
clid Plant where Wink equipment will 
be produced. Mr. Frank J. Fink is join- 
ing Motch & Merryweather as manager 
of the Wink ¢ utter Div 


Lindberg Steel Treating Co. has 
acquired processing facilities of the 
flame hardening department of the 
Metal Improvement Co. in Los Angeles. 
These facilities have been integrated 
into selective heating division of Lind- 
berg’s Los Angeles Branch and will 
provide additional productive capacity 
for selective heating services by the 
oxyacetylene method 


The Claud S. Gordon Co., a firm 
specializing in manufacturing and dis- 
tributing supplies in heat treat and heat 
measurement fields, has been acquired 
by Cleveland Pneumatic Industries, Inc. 


Present management and personnel of 
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Houdaille Industries. Inc. has com- 
negotiatior he cash pur- 

of all « ipit il stock of Provine ial 
gineering Ltd. of Niagara Falls. On 
tario. According to statement from the 
quired firm, an investment “in ex 
cess of $2-million” is in volved Provin 


cial Engineering now becomes a wholly 


owned subs di irv of Ho ida Ile 


H & B \merical chine Co.. In 
has acquired control of General Trad- 
ing Co. and its 42 wholesale branches 
Arnold Mai president of General 
Trading ont lt is chief executive 

ill opera 


1 staff. 


1d 


Pressure Blast \ig 
Manchester. Conr 


Latrobe Steel 


(0 has opened a 
branch othee ir t ouis to serve the 
Missouri-Kansas irea ind = nearby 
states Also under construction lor 
Latrobe Steel is a $250.000 West Coast 
warehouse and ofhice t 2919 Tanager 


\ve mn Los \r 


Opening of two district offices in 
Memphis " nd Albany, N.Y.. is 


announced by neoln Ele Co 


Establishment 
ofhce with headquarters 
has been imnouns 
his coordinates west 
ties tor two ot the | 
iaries, Continental-Diamon 
ind Tatnall Measur 
ind for its Defense 
tems Diy 


Quaker Rubber and Leschen Wire 
Rope. both divisions of H. K. Porter Co., 


Ii have ope ned wnt s ile - and service 


branch offices in New Kensington. Pa. 
The facility. which provide s added office 


space and combined WwW irehouse accom- 


modations for both divisions, will serve 
West Virginia, eastern Ohio and west 


ern Pennsvivania. 
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Helping Leading Manufacturers 
Give You Better Machine Tools! 


True-Trace are proud to be a ] 


We 


e-Trace Machine Tool controls are used as 
pment by more machine tool builders 


than all other control systems combined 


See us at Booth 600, ASTE Western Tool Show 


e Contour Machining Conferences 


“eg 


bs 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 








Speed production: Multiply 
is i 


of ten spindles prepares to drive home equal number of screws in thi 


Team 


Al fa tener are 


secured simultaneously at identical torque. Initia 








profit 


bg 


A Sage 


f Thor multiples i 


assembly of carburetors at Carter d 


THOR MULTIPLE NUT SETTERS AND SCREWDRIVERS 


Thor multiples are custom engineered to your 
order. Any assembly involving 2 to 22 fasteners 
can be completed faster, more efficiently—with 
great labor savings. Product or pattern is no prob- 
lem. Write today for Thor’s complete automation 
manual on multiple fastener settings. Thor Power 
Tool Company, Aurora, Illinois. 


Lie 
/ } \ 


PORTABLE POWER 


LUOLS / 


| 


j 
j 


Atlanta « 
Boston * 


Birmingham 
Buffalo « 
Cincinnati » Cleveland 


Chicago 
Denver * Detroit + Houston 
Indianapolis * Kansas City, Mo 
Milwaukee 
Newark « Long Island City, N.Y. 
Philadelphia « Pittsburgh 
Richmond « St. Louis 

San Francisco * Seattle 
Toronto, Canada 

Export Division, New York City 


Los Angeles « 


THOR POWER TOOL COMPANY, AURORA, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-202 
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Several appointments recently were 
made at Oakite Products, Inc. J. Justin 
Bascu, formerly vice-president for re- 
search and product development, has 
been named to the new position of 
marketing vice-president and will be 
responsible for sales, engineering. ad- 
vertising and marketing research as 
well. CLARENCE BrREMER, who now is 


technical director, has responsibility 
for all research, product development 
and technical service laboratory work. 
Dr. Bremer previously was director of 


Wittiam A. 


has been assistant sales manager, be- 


research, BALTZELL, who 
came industrial sales manager respon- 
sible for work of the company’s 17 
technical 


divisions and _ all service 


representatives 


Frank J. Fietps, formerly works 
manager of The Fosdick Machine Tool 
Co., is now president of the firm. Mr 
Fields joined Fosdick in 1957, after 
serving as executive vice-president and 
general manager of the Sidney Machine 
Tool Co. Unfortunately, Mr. Field was 
erroneously reported as being associated 
with Hufford Machine Tool Co. in the 
July issue of THe Toot ENGINEER. 


Brown & Sharpe Mfg. Co. has made 
Wittiam P. SHEFFIELD assistant to the 
general manager of its Cutting Tool 
Div. He previously held the post of 
f the Cutting Tool 
company’s 


superintendent 
Group at the Greystone 
plant. A position now filled by Frank 
E. Monrie. 


Thomas J. Ault, former J. B. Sewell 


president of several di- 
visions of Borg-Warner, 
was elected president of 
Saco-Lowell Shops suc- 
ceeding Malcolm D. 


Shaffner who is now the U. 
chairman of the board. 
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made president of The 
Garlock Packing Co. of 
Canada, Ltd. 
he also was named vice- 
president-marketing of 
S. firm. He has 
been vice-president-sales,. 


Witrrep E 
director of engineering for DeWalt Div 
of American Machine and Foundry Co 
Mr. Walton, who formerly was asso- 


WALTON was named 


ciated with the Government Products 
AMF, now will coordinate 
all engineering operations at DeWalt 


Group of 


Four executive promotions recently 
were announced at The Sheffield Corp. 
Jack T. WELCH was appointed vice- 
president in charge of field sales and 
Wituiam I. Witt was named vice-presi- 
dent, gage and 


Victor J. Bou 


instruments division. 
was promoted to the 
post of assistant vice-president of the 
contract manufacturing division while 
THomas W. CrLarkK became assistant 
service facilities 
Messrs Welch and Boll are 
members of ASTE’s Dayton chapter, 
and Mr. Clark belongs to ASTE’s De- 
troit chapter. 


vice-president of the 


division. 


New officers for the American Society 
for Testing Materials are KeNNeTH B. 
Woops, president and A. ALLAN Bates, 
vice-president. Fran L. LAQueE is con- 
tinuing as senior vice-president. Mr 
Woods is head of School of Civil Engi- 
neering and director of Joint Highway 
Research Project, Purdue University. 
Mr. Bates is vice-president of research 
and development at the Portland Ce- 
ment Association; and Mr. LaQue is 
vice-president and manager, develop- 
ment and research at The International 


Nickel Co., Inc. 


Robert A. Warfel is now 
vice-president and works 
manager of Nelco Tool 
This year Co., Inc., a subsidiary 
of Cutting Tool Div. of 
Brown & Sharpe. He was 
superintendent of new 
product development. 


has been 











































Harotp G. INGERSOLL, Jr., who has 
been executive vice-president and gen- 
eral manager of Ingersoll Steel Div. of 
Borg-Warner Corp., was recently presi- 
dent and general manager of the 
division. He succeeds L. G. Porter who 
division’s 
supervisory board. Mr. Porter is ex- 


became chairman of the 


ecutive vice-president of Borg-Warner, 
the parent corporation. 

To fill the post of division executive 
vice-president vacated by Mr. Ingersoll, 
the company former division 
vik e-president Howarp E. 


named 
Morison. 


At Sealol Corp. ALAN J. WooprieLp 
has become new executive vice-presi- 
dent. He formerly was: executive vice- 
president and _ general 
LaFavorite Rubber Co. 


manager of 


Sealol included 
appointment of Justus B. STEVENS as 


Other changes at 


vice-president in charge of the newly 
formed Seals and Accessories Group, 
and of FRANK BoTTOMLY as vice-presi- 
dent in charge of the new Tools and 
Equipment Group 


At the annual meeting of National 
Fluid Power Assn., JouN A. Mars, 
was elected to the office of national 
president. To serve with him, the asso- 
ciation elected L. L. CHARLSON and 
FRANK FLICK as first and second vice- 
president respectively. Mr. Marsh is 
vice-president in charge of sales of the 
Air and Hydraulics Div. of Rivett Lathe 
& Grinder, Inc. Mr. Charlson is presi-: 
dent of Char-Lynn Co., and Mr. Flick 
is president of Flick-Reedy Corp. 


Changes in the engineering depart- 
ment at C. A. Norgren Co. involved 
ANDREW ZMUDA who was made chief 
Morley V. Freidell, now 
supervisor of the newly created research 


engineer; 


and development section; Ralph C. 
Baker, now engineering laboratory 


supervisor to head the laboratory work; 
and Kirk Carlsten, who became product 
design and drafting supervisor. 


Election of officers at the annual 
meeting of the Alloy Casting Institute 
made Paut L. McCuttocn, Jr. presi- 
dent and J. B. Dear vice-president for 
the coming year. Mr. McCulloch is 
president of Electro-Alloys Div. of 
American Brake Shoe Co. and Mr. Dear 
is general sales manager of The Dura- 
Co. 





loy 
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Appointments of two new = superin _ Werner Pflug is now vice- 
tendents to: head Suick Dvnaflow : president of National Car- 
transmission production have been an- bide Die Co. He has been 
nounced. H. RicHarp O'Hara, Jr. was : superintendent of Sirian 

, . Wire and Contact Co. 
made superintendent of Buick Factory 


5 in charge of Dynaflow machining and e x & 


Nussbaum is new 
heat treatment, and THomas A. Law- vice-president of Loma 
rON was named superintendent of Machine Manufacturing 
Factory 10 in charge of Dynaflow Co., Ine. and its affiliate 
machining and assembly. Both men ¢ Lobeck Casting Processes 
had been general assistant superinten- ~ . Inc. He formerly was 
dents of their respective plants. M1 ads \ manager of Loma’s Roll- 
O’Hara is a member of ASTE’s Saginaw — . ing SEE Bie, 

Valley chapter 


At Minneapolis-Honeywell’s Boston Newly elected president ot the Drop Clevite Corp. recently elected \ I 
Div.. W. A. Rote has assumed respon- Forging Assn. is Gorpon R. WALKER. W. WiLLiAMs vice-president of the firm. 
sibilities of director of engineering. head of Walker Forge. Inc. Elected to Prior 
heading research and development, pre- serve with Mr. Walker as vice-president 
production, product and special engi- is Louris M. Frurenpacu. president 
neering activities He formerly was and general manager of the Indian 


chief engineer ipolis Drop Forging Co., Ine 


to this he was in charge of the 
corporation’s Research Center. Opera- 
tions at the center now will be directed 
by Hans Jarre. who became director 
of electronics research, and ArtHur D 
ScHwope, who is now director of me 
chanical research. Mr. Williams was 
president of Brush Development Co. 





when it merged with Clevite in 1952 


general manager of all Allied Products 


radia HACK SAWS Corp.’s activities is Ropert A. Niemi 


Prior to this appointment. he was gen- 


CUT-OFF MORE ACCURATELY ... (i 


Burroughs Corp. 


James L. Anast, formerly technical 


director of the Airways Modernization 
The consistently accurate performance 
of MARVEL Heavy Duty Hack Saws is no to the president—for technical planning 
accident. MARVEL engineers knew, many 
years ago, that to produce and maintain ; a . . 
accurate cutting-off, a hack saw must be The National Society of Professional 
designed and built like a fine machine 
tool. . id he c ing ve Dr. D 
Some of the basic design principles ; - president for the coming year co 
built into the modern MarvEL Hack - : i - is a professor of civil engineering and 
Sawing System that makes it the most r ; 
accurate cutting-off method you can use - St Ln ‘ 
are: neering research at Oklahoma State 
z University. Vice-Presidents of NSPE 
1. ¥-Way Design...Greater Rigidity , include Harotp A. Mosuer, Joun B 
Upright and Saddle are precision machined : McGaueny, L. E. Eastey, W. L. Hiy- 


and fitted to form a rigid, integral unit copa- . 
ble of withstanding any cutting load with no : : DERMANN, | R. Durkee, Noan | 
deflecti 


or side . Hutt and Russecz B. ALLEN. 


Board, has joined Lear. Inc. as assistant 


Engineers elected CLARK A. DUNN 


executive director of the office of engi- 





2. Anti-Friction Bearing Construction , New manager of the Cleveland Works 


Anti-friction ball or roller bearings are used ~ of National Malleable and Steel Cast- 
at all lood carrying points. Even the strongly .’ ings Co. is Witson P. Burns who re- 
braced saw frame reciprocates on heavy : * = % ees : 
duty, fully enclosed preloaded bal! bearings s places STEWART I AME who retired. Mr. 
which provide permanent, frictionless rigid- . 
ity and truerunning, straight line cutting ‘ Burns has been superintendent of Na- 


aseanaes tional Malleable’s Sharon Works since 


3. Minimum Blade Frame Reach 1948. 


Close-coupled design and crank lever action r og Announcement from Philadelphia 
of MARVEL Saws keeps the saw frame and oa ‘ . ee oe r oC 
blade reach very short in relation {> the ver- , se & Gear ( orp. re vealed election of S. L. 
tical V-ways on which the unit is mounted. CRAWSHAW as a vice-president of the 


mnoct sovere toareting eonations. Rigid Cutting Tool 

Cutting-off accuracy requires a rigidly held, relatively precision gear grinding activities. 

. eee want ves = wea Sow Blades which combine «narrow hgh speed Paut N. CLarK was named director 

cho binds ts provide once Yi Ane = wea body, con be fonsioned from 200% to soo more of canteen tae and ( I nee J. Hartune 
lead-in on the next cviting stroke. This pre- taut then ordinary bledes. This provides a most rigid = Se 


longs blode sherpness, life and accuracy cutting edge. plant engineer at Robbins Floor Prod- 
ucts, Inc. Mr. Clark was formerly 


firm where he will direct the new high 


aateainene yon pt te ey consulting engineer and plant engineer. 
Mr. Hartung, who is a member of 
ASTE’s Birmingham chapter, has been 
ARMSTRONG-BLUM MFG. CO. engaged in engineering and design work 

Sache vr ~ 5700 W. BLOOMINGDALE AVE, CHICAGO 39, ALL on exclusive Robbins products. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-204 
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A PRIME metallurgical problem of 
stress corrosion cracking appears to be 
surmounted with development of a new 
Grade 8 alloy by Ampco Metal, Inc. 
The alloy. which 


differs only in a New Alloy 
minor. but vital. Withstands 


respect from other i 
ee ie ake Stress Corrosion 


D successfully _ pat- 
EVELOPMENT of new materials that another. i 


ented in the United States, and addi- 
will. withstand heats up to 5000 F, is The 33-minute 16 mm film is avail- tional patents are pending in six foreign 
anticipated as a result of successful able for loan or for sale from the 
fusing of specially developed ceramic Office of Technical Information, Na- 
coatings with advanced metal alloys. tional Bureau of Standards. Washing- 
According to The ton 25, D. C.. or from the Bureau's failure for the perfected alloy is re- 
Bettinger Cor p.. Ceramics Fused Boulder Laboratories. Boulder. Colo. ported by J. F. Klement Co. director of 
where such work With Alloys For 


s b e g do c. ° 
: — ‘ Heat Resistance 


countries, 
Three years of testing. both in lab- 
oratories and field applications without 


present day coat- 





ings can withstand 
heats in the neighborhood of 3000 F 
for short periods. Nathaniel Cannis- 


traro, Bettinger president points out 

that, while major applications for the 

coatings are now in earth satellites. 

aircraft, rockets and_ heat-producing 

engines, wider use of ceramics to coat 

metals could result in substantial re- ADAPTERS 

duction of the $6-billion annual loss smear? . 

attributed to corrosion, ee se : — . 
The ceramic coatings provide protec- 4 i t h i n 

tion not only against high temperatures 

and corrosion, but also against shock, tolerance 


abrasion and fatigue. Tests have shown 


that some coated metal samples have 


a fatigue life ten times longer than . Standards 
uncoated samples. ‘ Jag 


{ major advantage of the coatings, 


which are applied in films 0.001 to G ie f t NL fae 


0.002 in. thick, is the manner in which 
they add strength and other resistive ENGINEERS 
qualities to low-grade metals and alloys, 
permitting these metals to give consid- 
erably better performance. 


ss & @ 


M EASUREMENT'S role in man’s efforts @ More than 5 years ago, tool engineers 


to harness the sources of energy is et Greenlee Bros. & Co., Rockford, Illinois, con- 
dramatized in a color motion picture ducted extensive tests on Seibert Shur-Lock Adjust- 
designed to interest young people in the able Adapters to determine if tolerances were held 
world of science. within their standards. As a result, Greenlee Auto- 
The film, released 
by the National 
Bureau of Stand- 
ards, is presented 


matic Transfer Machines, equipped with Seibert tools, — He Mg = ge | 
are to be found in operation today in many of the indicator reading) 6°' from 
, i end of Adapter. Manufac- 
world's largest mass production plants. Quality, tured to GMC, Ford, Chrys- 
service and price are the three reasons hundreds of “d, fer, end ASA stenderds. 


Film Correlates 
Man's Progress 
And Energy 


! users, like Greenlee, are today specifyi Seibert 
in the form of a ee eee FREE LITERATURE 


: New brochure illustrates and 
cal development of means for utilizing in every key industrial area to work with you in solv- ; describes Seibert's complete 


. P ais > line of Holding and Driving 
energy sources. from muscles of pre- ing your specific tool holding problems. Tools. Write for your copy. 


lecture-demonstration. It traces histori tools. There is an experienced Seibert representative 


historic man, to the steam engine, to 
uranium fission and free radicals. Sig- 


nificance of physical measurement is 


Shur-Lock rer . ap | . Spindle 
: : a ea w cre. ur-loc ension on tensio 
illustrated by experiments which reere Adepter S Peele Eanes x n 


ate important scientific discoveries Tap Drivers 


which revealed new sources of energy. 
Among the demonstrations are those y a “it 

. . . . : “ea 1003 E. 24th STREET 

illustrating transformation of mechani- » SEIBERT & SONS, BNC. CHENOA, ILLINOIS 


cal. chemical. thermal. electrical and 


nuclear energies from one form into “aia Quality MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-205 
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FORMING PRODUCTION 


PROFITS... Quutomatically 


COMBINE 
OPERATIONS ona 
ON 





Wire and ribbon metal forms involving secondary opera- 
tions can be produced at minimum cost on Nilson 4-Slides. 
You can combine stamping, welding, metal cutting and 
sub-assembly operations with the basic forming cycle... 
eliminate the need for expensive, single-purpose equipment. 


The Nilson “Vertiform” shown above, for example, 
has a die head mounted on the right-hand forming 
slide. Wire stock is straightened, cut off, formed 
and threaded—all automatically in one cycle! 


In addition to the new “Vertiform,” Nilson builds 
17 models of horizontal 4-slides, including 5 ribbon 
metal machines with built-in press units. For a new 
approach to low-cost production of wire forms and 
small metal stampings, it will pay you to get in 
touch with Nilson. 


WIrrESON 


Send today for the 
Nilson General 
Catalog on 
Automatic 4-Slide 
Equipment! 


THE A. H. NILSON MACHINE CoO. 


1502 Bridgeport Avenue, Shelton, Connectcut 
AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES e WIRE & STOCK REELS e WIRE 
STRAIGHTENING EQUIPMENT @ AUTOMATIC STAPLE FORMING MACHINES @ SPECIAL WIRE FORMING EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-206 
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research. The material proved out on 
these counts: no stress corrosion fail- 
ures; safe employment of maximum 
allowable design stress, and weldability 
superior to know copper-base alloys. 
The new material now is permitted for 
use in the construction of ASME ap- 
proved pressure vessels and can be used 
up to 500 F. with an allowable working 
stress of 70,000 psi. 

Heretofore it has been necessary to 
stress relieve all finished fabrications 
to guard against stress corrosion crack- 
ing. With the Grade 8 alloy this need 
is eliminated (although stress relief for 
other reasons may continue to be occa- 
sionally necessary). In addition, field 
changes, alterations or repairs can now 
be freely made without heat treatment. 

J. D. Zaiser, president of Ampco, to- 
gether with research and sales heads. 
believe the development will enable the 
firm to offer its products in a great 
number of fields where it has heretofore 
been impractical to do so. This applies 
particularly in the vapor phase of vari- 
ous corrosive media. He also predicts 
the discovery will provide impetus to 
use of aluminum bronze in competition 
with nickel-bearing and stainless steel 
alloys in many applications which have 
heretofore been confined to these alloys. 


= @& @ 


A NEW technique called pressure 


bonding joins aluminum and stainless 
steel and appears to promise possibil- 
ities for use of aluminum in combination 
with such metals 


as carbon and al- Bonding Processes 


loy steels, copper, Joins Aluminum 
and other alum- 


inum alloys. Dis- And Stainless 
play of successful 

use of the new method was an electric 
pan produced by Aluminum Co. of 
America and displayed by Toastmaster 
Div. of McGraw-Edison Co. For this 
work, Alcoa casts aluminum slugs which 
are then die forged, under exacting 
conditions, to a stainless steel body. 
The steel shell is the inside surface. The 
process makes it possible to obtain the 
heat-conducting superiority of alumin- 
um and to readily apply a_ heating 
element to the stainless steel. 

Many combinations of aluminum al- 
loys have been joined with good results. 
A cast plate, containing a _ heating 
element, now can be pressure-bonded to 
the bottom of a preformed wrought 
alloy aluminum pan. 

Also under development is the pres- 
sure-bonding of relatively low-strength 
aluminum bearing alloys to _ high- 
strength aluminum castings and forg- 
ings. A single aluminum part then 
provides high strength, while also pre- 
senting a surface having excellent 
bearing characteristics 
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Sept. 12-13. Society or Piastics ENcI- 
NEERS, INc., Detroit Section. Regional 
technical conference on “Plastics in 
Automotive Application”, St. Clair Inn, 
St. Clair. Mich Direct inquiries to 
John D. Young, 16915 Bucklingham 
Rd., Birmingham, Mich.. or Richard 
C. Oglesby. c/o Rohm & Haas, 20211 
Greenheld Rd.. Detroit 35. Mich 


Sept. 14-19. INstRUMENT Society o1 
AMERICA. Instrument-Automation con- 
ference and exhibit. Convention Hall. 
Philadelphia, Pa. Further information 
is available from society office, confer 
ence and exhibit manager, Fred J 
Tabery, 3443 S. Hill St.. Los Angeles 
Calif 


Sept. 14-26. PENNsyLVANIA State UNI- 
VERSITY. Fourth annual technical report 
writing seminar. Further information is 
available from Extension Conference 
Center, The Pennsylvania State Univer- 


University Park Pa 


Sept. 15-17. American Society 01 
MECHANICAL ENGINEERS. Process indus- 
ries conference. Statler Hotel, Buffalo. 
N. Y. For details, contact society head- 
quarters, 29 VW oth St.. New York 18, 
N. ¥ 


' 
t 


Sept. 22-23. Stee, Founpers’ Society 
oF America. Fall meeting, The Home 
stead, Hot Springs, Va. Get more facts 
from society office, 606 Terminal Tower, 
Cleveland 13, Ohio 


Sept. 22-24. StTanparps ENGINEERS 
Society. Seventh annual meeting, Ben- 
jamin Franklin Hotel, Philadelphia, 
Pa. Obtain details from society office. 
P.O. Box 281, Camden 1, N.J 


Sept. 23-26. AssociaTION oF IRON AND 
STEEL Encineers. Iron and Steel Ex- 
position, Cleveland. Complete data may 
be had from association office, 1010 Em- 
pire Bldg., Pittsburgh 22, Pa. 


Sept. 25-27. PorceLtain ENAMEL INsTI- 
ruTe. Annual meeting, The Greenbrier, 
White Sulphur Springs, W. Va. Con- 
tact institute office, Associations Bldg., 
1145 Nineteenth St., N.W., Washington 
D. C. for more details 


Sept. 28-Oct. 1. AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. Power con- 
ference, Statler Hotel, Boston, Mass. 
Get details from society office, 29 W. 


39th St., New York 18, N.Y. 


Sept. 28-Oct. 2. ELECTROCHEMICAL So- 
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ind Conference, Shrine Exposition Hall, 
Los Angeles, Calif. All details are avail 
from Society headquarter 10700 


in ve Detroit 38. Mich 


Oct. 13-15. AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 10th National 
cieTy, Inc. E g meetings and Machine Tool Conference, Statler Hil- 
symposia, chateau iurier, Ottawa, ton Hotel, Hartford. Conn Advance 
Canada More d may be obtained registrations may be made with William 
from society headquarters, 1860 Broad P. Carpenter, chairman of registration 
way New York Zo committee, c/o Superior Electric Co 
33 Laurel St., Bristol, Conn 
Sept. 28-Oct. 2. Pressep Meta Insti 
ruTeE. Annual meeting. The Cloisters Oct. 13-15. Nationa ELeEctTRONICS 
Sea Island, G ore informatio CONFERENCE. 14th annual conference, 
contact institute off 673 ( Hotel Sherman, Chicago, Ill. For further 
Cleveland 20, Ohio information, write program committee 
chairman, | W. Von Tersch Electrical 
Sept. 29-Oct. 3. American Society o1 Engineering Dept., Michigan State Uni 
Toot ENGINEERS. Western Tool Show versity, East Lansing, Mich 








END MILLS 


Eclipse exclusive design end mills offer many 
advantages never before obtainable... 


FLUTE FORM...uninterrupted ground form 
with no sharp corners. 


CUTTING FACE... positive hook, smooth 
fe pcoltbsle Bitty Mell lois Bec -Bileh me Melstte-e 


FORMED. RELIEF . . . smooth ground j 
finish provides greater strength to By j 
cutting edge. » | 


EXACT UNIFORMITY .. . of index, 
helix, cutting face and relief. 


KEEN CUTTING EDGE .... for 
finer finishes, longer life and VA 
greater production at in- 
creased rates of feed. f 
ef 


For complete information write for Catalog E 57 M 


ECLIPSE COUNTERBORE COMPANY 


End Mill Division Detroit 20, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-207 





The FIRST STEP to AUTOMATION 


with 
SYVTRON 


Complete Vibratory 





PARTS FEEDERS 


SYNTRON can supply complete 
Parts Feeders to your specifications 
— drive unit, oriented bowl and 
discharge track with escapement 
devices. 

Send parts and specifications 
to our engineers for detailed 
information and recommendations. 


or 
work out your own orientation problems 


starting with SYA/712C iV 
Vibrating Drive Units 


and/or 


Bowls 


By supplying the basic equipment SYN- 
TRON makes it easy for anyone with a 
small parts handling problem to automate 
their process equipment. 

SYNTRON can supply drive unit and 
bowl as a single unit or drive unit and bowl 
can be purchased individually. 

You engineer the orientation of feeder 
bowl and discharge track to meet your own 
specific needs. 


MW 1058 Equipment of Proven Dependable Quality 


Other SYNTRON Equipment 
designed to increase production, 
cut production costs, improve products 


Vibrators Rectifiers 
(bins, hoppers, chutes) (Silicon and Selenium) ; 
Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinvated Wires 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hammers 
Hopper Feeders Concrete Vibrators 
Lapping Machines Paper Joggers 
representatives will be glad to work with you in 
selecting the proper equipment for your operation. 
Call your nearest Syntron representative 
jor more information rite for complete catalog . - 


SYNTRON COMPANY 


340 Lexington Ave. Homer City, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-208 











Oct. 14-16. AMERICAN Soctery of1 
VMIeCHANICAL ENGINEERS. Lubrication 

ASLE conference. Statler Hotel, Los 
Angeles, Calif. Pertinent data may be 
had from society headquarters, 29 W 


39th St.. New York 18, N.Y 


Oct. 16-17. I:uinots INstiruTE oF 
TecHNOLOGY and ArMouR RESEARCH 
FOUNDATION, National conference on 
industrial hydraulics, Hotel Sherman. 
Chicago, Ill. Address inquiries to Con 
ference Coordinator, IIT, 3300 Federal 
St.. Chicago 16, Ul. 


Oct. 21. Society or Ptastics ENcI- 
NEERS, INC... Upper Midwest section 
Regional technical conference on epox- 
ies, Curtis Hotel, Minneapolis, Minn 
Chm. Russell B. Kirby, Jr.. ¢/o0 Min- 
nesota Mining & Mfg. Co.. 900 Fau- 
quier St., St. Paul, Minn. can supply 
full data 


October 23-25. Frum Controt Inst 
TUTE. Fall Meeting, Drake Hotel, Chi- 
cago, Ill. Write for complete data to 
R. McCormick, Public Relations Com- 
mittee, Fluid Controls Institute, c/o Au- 
tomatic Switch Co., Florham Park, N.J 


Oct. 23-25. Nationa Society oF Pro- 
FESSIONAL ENGINEERS. Fall meeting, 
St. Francis Hotel, San Francisco, Calif. 
For details, contact society headquar- 
ters, 2029 K St., N.W., Washington 6, 
e.. 


Oct. 24. Society or Ptastics Enet- 
NEERS, INc., Golden Gate section. Re- 
gional technical conference on plastics 
and electronics. For more data contact 
Golden Gate President, Julius W. Palen, 
c/o Lenkurt Electric Co., San Carlos, 
Calif. 


Oct. 27-31. AMERICAN SOCIETY FOR 
Meracs. National Metal Exposition and 
Congress, Cleveland Public Auditorium, 
Cleveland, Ohio. Complete facts may 
be had from society office, 7301 Euclid 
Ave., Cleveland 3, Ohio. 


Oct. 28. ULrrasonic MANUFACTURERS 
AssociaTION. Annual meeting, Hotel 
Cleveland, Cleveland, Ohio. Association 
ofice, 271 North Ave., New Rochelle, 


N.Y., can supply more information. 


Oct. 29-30. Armour ResearcH Foun- 
DATION. Computer applications sympo- 
sium, Morrison Hotel, Chicago, Ill. All 
facts are available from the Conference 
Secretary, Armour Research Founda- 
tion of Illinois Institute of Technology, 
33 10 W. 35th St., Chicago 16, Ill. 


Oct. 29-31. Metat Treatine Instt- 
ruTE. Annual meeting, Hotel Cleve- 
land, Cleveland, Ohio. All information 
may be obtained from institute office. 


271 North Ave., New Rochelle, N.Y. 
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Furnaces 
Bulletin 242 de- 


scribes hardening, carbonitriding and 


Twenty-two page 


carburizing furnaces of both bateh and 
continuous types, extensively illustrated 
with photos and drawings of applica- 
tions and installations and important 
design and construction features. Lind- 
berg Engineering Co.. 2444 W. Hubbard 
St.. Chicago 12. Il. L-9-1 


Taps 
Line of ALT collapsible taps de- 
scribed in illustrated Catalog G-94-1 
includes information concerning design 
and operating features, specification ta- 
bles and ordering information. Landis 


Machine Co.. Waynesboro. Pa. L-9-2 


Index Tables 

Design characteristics of roller gear 
drive indexing mechanism in line of 
Intermittor tables and 
transfer machines explained in Catalog 
No. 302; gives load ratings and dimen- 


index rotary 


sions for more than 175 index tables 
and outlines other important data. Fer- 
guson Machine Corp. of Indiana. 7818 
Maplewood Industrial Court, St. Louis 


17, Mo. L-9-3 


Vacuum Pumps 

Extensively illustrated with photos. 
drawings diagrams and. charts. 68-page 
Bulletin 6-1 presents detailed technical 
data on construction, function and 
operation of high vacuum vapor pumps: 
includes tables of specifications — for 
various makes and models of pumps as 
well as comprehensive discussions of 
pump supplies and accessories; also 
gives important information, clarified 
by many examples, to help users select 
proper pump for specific jobs. Con- 
solidated Electrodynamics Corp., Ro- 
chester Div.. 1775 Mt. Read Blvd.. 
Rochester 3, N.Y. L-9-4 


Drafting Machines 
Profusely illustrated 


chure emphasizes important 


12-page  bro- 
features 
of various models in German made 
Kuhlmann line of precision drafting 
machines; also shows usefulness of 
different accessories for this equipment. 
Impex Inc., 3801 Kirby Dr., Houston. 
Texas, L-9-5 
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iterature 


for free booklets and catalogs—use request card, page 185 


Hydraulic Cylinders 

Six-page Bulletin No. 658 presents 
pertinent data on compact C4H Series 
L's-in. bore hydraulic cylinder; draw- 
ings show details of various mounting 
styles. The Sheffer Corp.. 326 W. Wy- 
oming Ave., Cincinnati 15, Ohio. L-9-6 


Spacers 

Main advantages of 
Micrometric adjustable arbor spacers 
for quick and economical set-up dis- 
cussed in well illustrated 4-page folder. 
The O K Tool Co.. Inc., 61 Elm St., 
Milford, N. H. L-9-7 


features and 








Pilensec 


-: m . 


GRINDER/YoS 


$1795.00 


ydraulic Surface Grinder 


aped with hydrau 


present another 


BOYAR-SCHULTZ coRPORATION 


2004 South 25th Avenue, Dept. CMC 


Broadview, Illinois 


SE PL 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-209 





Cutting Tools 
Spiral-bound 88-page Catalog VR-58 


covers complete line ot cutting tools: 


tab indexed for easy use, contains ex- 


planation of grade recommendations 


for machining all materials used in 


metalworking; chart shows how to 


select proper grade of carbide for spe- 
cific applications plus recommended 
cutting speeds 


Waukegan, II 


Vase oloy Ramet Cor p.. 


L-9-8 


Grinding Wheels 
Straight, sided 


cylinders, cups and nut inserted wheels 


wheels, segments, 
for surface grinding operations are de- 
scribed in Booklet PG-349, 
“Cincinnati Surface Grinding Wheels;” 
includes table of 
for surface grinding; 


8-page 
suggested gradings 
well illustrated to 
Cincinnati Mill- 
Ohio 
L-9-9 


show products in use. 


ing Products Div., Cincinnati 9, 





Pes. 
4 
+ 
| The 


- efficiency 
of a 

Sextant 
depends on 
accuracy of 


|. W/itnon Boring Spindles 


The accuracy of these spindles accents Whitnon’s 


ability to provide precision spindle performance... 


for longer tool life and increased production. 


Whitnon Spindles are engineered for rigidity and 


machined to super-close tolerances . . 


. incorporating 


extra-capacity bearings and large alloy-hardened shafts 


to eliminate radial and axial deflection. Spring pre-loaded 


WRITE FOR 
LITERATURE 
TODAY. 


. +. grease lubricated . . 


. sealed for life... and 


dynamically balanced after assembly. 


Designed and built by spindle specialists in one 
of the best equipped plants in the industry. 


ROUTE 6 AND NEW BRITA 


E, FARMINGTON, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-210 





Slitting 

Basic information on slitters and al 
lied equipment presented in 76-page 
illustrated handbook, “Multiple Rotary 
Slitting Lines ;” 
and operation of 


covers design, selection 
slitters and slitting 
lines; includes time studies, analysis of 
methods of coil han- 


disposal and 


operating cycles, 


dling, scrap operating 
data; catalog section outlines specifica- 
tions, capacity tables and other data on 
company's slitting equipment and ac- 


The Yoder Co 5500 WV al- 
. Cleveland 2, Ohio. L-9-10 


cessories 


worth Ave 


Tooling Compounds 


Five practical technical data bulletins 
provide and de- 
products and equip 
ment used in plastic tooling methods; 
Bulletins ATM1, FCS, T2, T26A and 
T29 discuss products 
Houghton Laboratories, Inec., 222 


Houghton Ave., Olean, N.Y L-9-11 


working information 


scribe materials, 


each specihe 


Material Handling 

Extensively illustrated by drawings 
44-page Catalog CDA de- 
Cable-Way 


emphasizing 


and photos, 


scribes overhead convevor, 


important features; In- 


cludes complete installation informa- 


tion and photos. Conveyor Div., The 
MonoRail Co., Fourth & 


Franklin Sts., Tipp City, Ohio. L-9-12 


American 


Slot Dies 

Illustrated Bulletin 258, 
“Facts About Standardization of Oberg 
Carbide Slot Dies.” 
turing concept 
of this 


carbide slot 


$- page 


explains manufac- 
behind standardization 
which 


dies to be 


tooling, allows most 


ordered from 
stock, and discusses resultant economies 
and other advantages; includes pricing 
Oberg Mfg. Co.. Ine.. 


larentum, Pa. 


sheet 


Rd.., 


Silverville 


L-9-13 


Holding Devices 

Extensively illustrated 25-page Cata- 
log No. 158 presents “precision holding 
devices for rapid fire production,” em- 
phasizing advantages through speed, 
and economy resulting from their appli- 
cation; discusses uses, operation and 
Heinrich 


L-9-14 


maintenance of equipment 


Tools Inc., Racine, Wis 


Heat Treat Equipment 
Illustrated 200-page Catalog 158 de- 
scribes complete line of electric ovens, 
furnaces, baths, environmental cabinets, 
related temperature control equipment 
and accessories for laboratory, pilot 
plant and production; 16-page techni- 
cal section outlines important features 
of equipment plus supplementary refer- 
ence material and data such as charts 
and tables. Blue M Electric Co., 138th 
and Chatham St., Blue Island, III. 
L-9-15 
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Hydraulic Grinders 
Revised 20-page Catalog B-571 de 
scribes and illustrates lines of plain hy- 
draulic cylindrical grinders emphasiz- 
ing exclusive features and advantages: 
includes complete specifications and 
shows close-up views of work setups. 
Landis Tool Co., Waynesboro, Pa. 
L-9-16 


Coil Calculator 

Most desirable coil weight consider- 
ing coil handling equipment available 
can be quickly calculated by a coil 
weight and length calculator which re 
quires the user to know only inside and 
outside diameter of the coil and the 
width and thickness of the stock; all 
calculations are automatic and easy to 
ichieve. Figures shown on the face of 
the calculator are for steel coil stock 
Aluminum coils can be calculated by 
taking one-third of the weight figures: 
brass stock by adding 10 percent to the 
steel weight figures. F. J. Littell Ma- 
chine Co., Publications Div., 4101 N 
Ravenswood Ave Chicago 13. Il. 


L-9-17 


Marking Tools 

Reference catalog presents company’s 
line of marking tools which includes 
hand stamps, code stamps, lettering 
dies, knurls and interchangeable type; 
gives nomenclature and a summary of 
how various tools are used, and out- 
lines how-to-order information. Ceo a 
Schmidt Inc., Dept. TE, 4100 Ravens 
wood Ave.. Chicago 13. Ill L-9-18 


Welding 

Six-page d 5205.1 explains im- 
portant features, uses and advantages of 
Lincoln ML-3) “Mechanized Squirt 
Welder” for submerged are welding; 
well illustrated. The Lincoln Electric 
Co., Cleveland 17, Ohio L-9-19 


Workholders 

Comprehensive 24-page catalog of 
DTC and Burnerd workholding devices 
describes each model and type in detail 
and outlines specifications and dimen- 
sions; illustrated. De Witt Equipment 
Corp., 190 Elizabeth Ave., Newark 8, 
N.J L-9-20 


Magnesium Tooling Plate 

Magnesium tooling plate properties, 
use of magnesium extrusions in tooling, 
shop characteristics of magnesium al- 
loys, machining instructions, grinding 
and polishing, joining, inserts and bush- 
ings, surface protection and good shop 
practices covered in 55-page shop 
manual; appendix gives standard sizes 
of round and square magnesium tubing. 
equal angles and I-beams. Request only 
on company letterhead direct from 
Magnesium Dept., The Dow Chemical 
Co., Midland. Mich 
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with Milford’s 
complete riveter line 


Bench or Pedestal Models 
Single or Multiple Spindle 
Automatic or Manual Operation 


can be adapted to solve 





nearly every fastening and 
assembly problem. Count on 
Milford’s versatility and ability 
to come up with the right answers 
at substantial cost savings. 

To take full advantage of 
automatic assembly— 

get in touch with Milford first! 








MODEL 250 





MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-211 





Sealing Rings Ultrasonic Cleaning Diamond Grinding Wheels 
Comprehensive 8-page brochure on Illustrated 24-page Bulletin S-200 I'wenty-page catalog, Form ESA-290. 
performance and use of metallic sealing “Ultrasonic Cleaning.” explains pra shows dimensional drawings. specifica- 
rings points out their engineering ad- tical applications and basic principles tions and prices for complete line of 
vantages; illustrates and defines four of this cleaning method. 


ind discusses diamond wheels and hones utilizing both 
major types of sealing rings plus dis- its advantages 


also describes design man-made and natural diamonds. Sim- 
used in the process, lists onds Abrasive Co.. Tacony & Fraley 
used in rings: drawings show typical requirements and _ specifications and Sts., Philadelphia 37, Pa. L-9-23 
applications; includes 4-page specifica- supplies data o 


cussion of combinations of materials ot equipment 


n many types of equip- 
tion table on most widely used rings ment, parts and accessories made bv Drilling and Tapping 
Publications Section. Koppers Co.. In the company. Dept. TE. 


Branson UI. Numerous engineering drawings plus 
Metal Products Div. 200 Scott St.. Bal- trasonic 


Corp.. 40 Brown House Rd.. photos illustrate 28-page Bulletin 5810 
timore, Md L-9-21 Stamford. Conn L-9-22 on HyPneuMat air or hydraulic powered 
automatic drilling and tapping units; 


describes each model in line, shows 





basic construction, outlines advantages 
and lists specifications; includes prices. 
Hypneumat Inc., 647 W. Virginia St 


| ii Miweskes 4, Wis. L-9-24 
Drill Bushings and Inserts 


Sixteen-page brochure discusses uses 

f of inserts and drill bushings and out- 
PE R PR ESS S§ TR OKE! lines important features and advan- 
tages: drawings and photos illustrate 
various points; includes specihications 
tables and drawings for each type 
Revere Fisher Engineering of 
North Branch Products. gton, 
Mich. .- 9-25 


Arc Welding 
Written in nontechnical language, 24- 
page booklet. “Reducing Costs by 
Proper Care of Are-Welding Circuits,” 
points out many things that can be done 
to keep electric are welding circuits 
operating properly Hi-Amp. Lenco 
Inc., 350 W. Adams St.. Jackson. Mo 
L-9-26 


Press Brake Dies 
Illustrated 4-page folder shows opera 
tion of Rol-Form dies for punch presses 
and explains their uses and advantages; 
includes cost tables. O’Neil-Irwin Mig 
Co., 414 Eighth Ave.. Lake City, Minn 
L-9-27 
Never before py 
press feeding ease, Se lice a Ede Minis sek Seetnaen 
such simple compactness! ~>._~>.. steel “ir on 


Precision in Circular Spacing and 

; > aaa ee ee eee 

A “standard” off-the-shelf Rol-Di-Feed so OSD fx«: gular I ’ —_ di ~ es use ns } i 
. : . ies tion ¢ advantages tary tables 

versatile, so economical, it will save hun- _ nae a — vigthote ) rae 

dreds of dollars—do the most rugged press ~ wee ee eee eee meee 


. g: . llustrated. Pratt & Whitne 
feeding jobs without wonder, worry or waste! ing; well illustrate eats aad 
. . Co. Ine... West Hartford 1. Conn 


Positioning Tables 


Compact—YES! . . . feeds front to back, back to front, : L-9-28 
right to left, left to right—and diag } 


Paint Removal 

That's Versatility plus! A new 12” feed, a new feed- Four commonly used methods of re- 
ing principle, a new profit in your press feeding moving paint described in detail in 8- 
operations! page Booklet F7893; describes 12 dif- 
ferent paint stripping compounds then 
discusses hot-flow on, tank immersion, 


Send for literature—have steam gun and brushing methods of re- 
a Dickerman Representa- 
tive call. Would you like ‘ane 
a demonstration on your als before repainting and prevention of 


H. E. DICKERMAN MFG. CO. material ? rust on stripped surfaces in storage 
321-411 Albany St. * Springfield, Mass. Oakite Products. Inc.. 158 Rector St.. 


New York 6, NY. L-9-29 


moval; also discusses treatment of met- 














FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-212 
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Couplings 
Standard line of quick-connect, quick- 
disconnect couplings presented in spiral 
bound 25-page general Catalog: exten- 
llustrated to show main features: 
il section explains use of pressure 
and flow charts Snap-Tite, Inc.. 
ion Cit L-9-30 


Welding 


Combination i-( 


welding machine 


ved in 4-page 


iilustrated folder DM-71 f mphasizes 


mportant advantages single welder 


work. Hobart 
L-9-31 


Selenium Rectifiers 
Il] istrate d 


a 
iir Refi 


600 | 


Flat Stock 
Bulletin No 
Free Machi 


ground flat 


Induction Heating 

Issue No. 3 of Induction Heating “Re- 
view presents articles on various facets 
of high frequency induction heating; 
drawings illustrate special points 
Lepel High Frequency Laboratories 
Inc.. Woodside. N.Y L-9-35 


Filters 


, , 
Extensively illustrated b photos and 


oo ‘ 
rawitigs Lo2-paue hiter engineermg 


ind application reference manual, pro 
vides information of filters for airecratt 
missiles, industrial and ground support 
equipment; describes equipment for lu- 
bricating oils, hydraulic fluids. com 
pre ssed air and gases, etc.: 14-page ser 
tion outlines history of filtration and 
ilso includes subject, quick-reference 
and numerical parts indexes: also dis- 
cusses particle sizes, and basic filter 
media. Request only on company letter- 
head direct from Bendix Filter Div 
Bendix Aviation Corp., 434 W. 12 Mil 
Rd.. Madison Heights. Mich 
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new, revolutionary 


ALINA 
SELECT-O-POINT 


drill grinders 


perform any 
drill-grinding job 


AIM 


' ina matter of - 
seconds 


Designed for rapid and accurate grinding of: 
Keyway Milling Cutters «+ End Mills 
Spot Facing Cutters * Screw Taps 
Twist Drills + Step Drills + Reamers, etc. 


Three models to choose from — No. 01-2. Range .004” 
thru.080”—No. 03-6 Range .012” thru .240”—No. 2-32 
Range .093” thru 1.250”. Each machine is a complete 
system built around a planned drill point. Applied to 
twist drills, this new drill point will increase the useful 
life of your drills — reduce the drill thrust force — elim- 
inate the need for center punching — produce a rounder 
and more accurate hole — and on the larger drills afford 
you a drill point that will produce a round and almost 
burr-free hole in sheet metal. Fully variable adjustments 
may be accomplished with a minimum of effort; settings 
once selected may be altered or repeated exactly at any 
time. Accuracy and simplicity is built into each machine. 


<> WRITE FOR ILLUSTRATED LITERATURE 
ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 
Alina Corporation, 853 East 8 Mile Road, Detroit 20, Michigan 
Jerico, Inc., 4744 West Lake Street, Chicago 34, Ill 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-213 





the shortest route to MORE PROFIT 


... produce MORE in 1958! 


If you can reduce costs while producing more, 
the job is twice as easy. This is where PEECO 
can help. 


a oe ee ee ~~] 


In every case illustrated above, as well as in hundreds 
of other examples, PEECO successfully helps produc- 
tion men reduce their costs by producing more—auto- 
matically. 

If your equipment, machinery, production or assembly 
line is not now using parts feeders the chances are 
your costs are too high. Let a PEECO Sales Engineer 
give you the facts. He'll gladly help you without ob- 
ligation. Write for literature and name of represent- 
ative near you. 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 





PCO pivision... automation vevices, ine 


32nd a BRANDES STS., ERIE, PA. © PHONE 4-6329 \ 
IN CANADA 96 KIPLING AVE, NORTH, TORONTO 18, ONT. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-214 


We'll be watching fer you at the TOOL SHOW—Booth 1414. 





CERAMIC FABRICATION PROcEsSES—By 
W. D. Kingery, Editor Published 
jointly by The Technology Press, 
M.1.T.. and John Wiley & Sons, Inc.., 
140 4th Ave., New York 16, N. Y. 


Price $9.50. 235 pages 


With the increasing interest in ce- 
ramics for high-temperature applica- 
tions, this book will prove useful to the 
engineer making a study of the ceram- 
ic process. It is the outgrowth of a 
special summer program in ceramics at 
M.I.T. Authors of each section par- 
ticipated in the program and are out- 
standing scientists and engineers writ- 
ing about his particular area of interest 
in the ceramic fabrication field 

Ceramic fabrication has been di- 
vided into five main areas including 
slip casting, pressure fabrication, plas- 
tic forming, drying and firing and spe- 
cial processes. In the slip casting area, 
the basic chemistry as well as plaster 
molds, particle sizes and nonclay ce 
ramics are covered in detail. 

In the special processes section are 
included hot pressing, continuous 
bonding, microstructure effects on 
properties and nucleation. Another 
area of interest to tool engineers is the 
possible application of metalworking 
processes to ceramics 


AUTOMATION IN Practice—By S. F 
Rusinoff. Published by American Tech- 
nical Society, 848 E. 58th St., Chicago 
37, Ill. Price $6.50. 261 pages 


Automation has different connota- 
tions in various parts of the country 
and has been thought to apply only to 
large manufacturing operations. In this 
book, the author leads the reader into 
the concepts of automation and use in 
smaller plants by building on funda- 
mentals of hydraulics, pneumatics, elec- 
trical and automatic control. The dis- 
cussion proceeds into more complex 
materials handling and machining proc- 
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esses to specific applications in various 


ike ‘Peat kuin ae position or feed it faster 


comprehension of the principles easy 
for the student or anyone requiring in- W/ TH AN A UTOMA T/C 
formation about automation. 

Division of the book is into two parts 
which include control devices in the 
first section and applications in the 
second. Applications include use of au- 
tomation in materials handling, pro- 
duction of metals, metal casting, me- 
chanical and press working of metals, 
metal-cutting operations, heat treat and 
quality control eliminates costly hand operations, 


hopper-load elevating feeder 


saves time and speeds parts flow 


Gray Iron Castincs HanpBook—Ed- 
ited by Charles F. Walton. Published 
by the Gray Iron Founder’s Society, 
Inc., Cleveland, Ohio. Price $10.00. SPECIFICATIONS — Model 3000 
620 pages. Elevating Hopper Feed 

With 90 percent of the metalworking FEEDIRATE 
production rate 
WORK RANGE 
diameter, 1 


narte 1/2 
parts, 1/§ 


companies using gray iron castings in 
their manufacturing processes, this 
handbook on this material should be 


useful to engineers, manufacturing per- Loading height 

sonnel and students. For the designer. CAPACITY: 18 

there are suggestions to help translate Overall Toor space is 4c 

a projected design into an economical DELIVERY ANGLE rollir 


and easy to produce finished product. 
The production executive will find 
guides to the selection of tool mate- 
rials as well as heat-treat methods and 
finishing operations. Other general in- 
formation relates to how improved gray 
iron enables management to produce 
products more economically. 
The chapter on specifying and pur- 
chasing of casting covers the technology 
necessary to judiciously purchase cast- 
ings. Basic types of foundries, the vari- 
ous casting processes, the types of pat- 
terns and core boxes are described in 
easy to understand terms, as well as 
being shown in many pictures and This multi-purpose feeder is ju about the m st versatile 
drawings. devel ped by Fee It provides in-proc s storage; ownten, orien 
An extensive bibliography at the end sr slieggsteior - bye Prscgpeeec: rouge silks gp esa h. It han 
of each major section presents sources Seal chic age 
of information on the material covered 
in the section, such as heat treatment— 
130 listings. 


many versatile uses f 


It’s fully automatic. Model 3000 replaces slow, time-wastin Phe 

1ation of magazine-loading and selectable speed permi ontinuous parts 
compact. The “‘complete-package” feeder is en- 

tirely self-contained and is simple to fit int isting facilities. Ji’s a producer 

Model 3000 has proved its reliability and profitable operation in scores of in 

stallations. Constr 

Useful features of the Model 3000 include: electronic controls for any 

timing cycle, readily adaptable design fit many special feeding jobs, portable 

and simple to re-locate, and adjustable elevating angle for special purposes 

~ S Ss Me 

Published by the Netional Safety | Eliminate hand-feed, save operators and step jon « «with 

pe oe es a bye Pep dita Model 3000 Feedall. Full details are available in plete with 

Council, 425 N. Michigan Ave., Chicago estimating data sheet rite for your copy lay. Or if you have a special f 

11, Ill. Book 1, 47 pages. Book 2, 46 ing problem, ¢end us sample parts and brief datz "Il do tl 

pages. Price $1.40 each. 





The two booklets outline many safety 
ideas used by companies to prevent ac- 


o 
Producers of automatic feeding devices 
cidents. Over 200 ideas are illustrated F eedall 


: FEEDALL, INC., WILLOUGHBY, OHIO 
including examples of machine guards, 


fluorescent tube guards, collapsible 
handrails and other useful items for ELEVATING, BLADE, TUMBLE, VIBRATORY FEEDERS ¢ TRANSFER 


most manufacturing plants. AND ELEVATING CONVEYORS ¢ SPECIAL SELECTOR DEVICES 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-215 
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GIVE 
THIS 
INGENIOUS 
MACHINE TOOL 
JUST 
SIXTEEN 
INCHES 
AND YOU'VE GOT IT MADE! 


precision 
workshop-in-miniature 
saves time and money 


UNIMAT 


MANUFACTURERS developing new prod- 
ucts find Unimat indispensable in the 
mock-up shop. No need to waste big, 
expensive-to-run machinery on tooling 
small parts. ENGINEERS and DESIGNERS 
supplement their sketches and blueprints 
with machined-to-scale models anybody 
can “‘read.”’ TECHNICIANS in research labs 
turn out machine work with amazingly 
0004 - of -an- 
efficiency - minded 
and government 
agencies are now putting their UNIMATS 
to a thousand-and-one-uses; let us tell 


small tolerances, down to 


inch! Hundreds* of 


companies, hospitals 


you how they can serve you 


3 


Attachments and accessories that turn Unimat into a 
complete machine shop: 1. Lathe 2. Drill Press 
3. Tool and Surface Grinding Machine 4. Milling 
Machine 5. Polishing and Grinding Machine 6. Jig Saw 
7. Threader 8. Circular Saw 9. Indexer and Divider 


To mention a feu 
Atom Products Division of GE 
U.S. Naval Research 
Bell Telephone Laboratories 
Westinghouse 
Pratt & Whitney, 
Raytheon 
NYU-Bellevue Medical Center 
Sandia Corp 
Smithsonian Institute 
General Motors 


Write for illustrated literature and price list 


AMERICAN-EDELSTAAL UNIMAT DIV. 


Dept. No. TE-2 ¢ 350 Broadway ¢ N. Y. 13, N. Y 
INDICATE A-9-216-1 


216 





Electroerosive Machining 


Electroerosive machining methods 
have made rapid progress during the 
past few years, as indicated in a booklet 
of 88 pages authored by J. S. Spizig and 
published by Deutsche Verlags Anstalt 
Stuttgart under the title: Der gesteuerte 
Vetallabtrag. 


carbides 


elektro-erosive 


The hardest and high-tem- 


perature alloys become  machinable 


under the high temperature of the 
spark, although metal removal by these 
when the 


All methods 


common the 


methods is economical only 
conventional methods fail. 
considered have in con- 
version of electrical energy at the point 
of machining. In contradistinction to 


conventional metal-cutting or metal- 
forming methods, no mechanical energy 
is expended at that point. 

The that 


methods represent the final stage in the 


author says electroerosive 


development of metal-cutting because 
the conversion of electrical energy into 
mechanical by-passed. Ac- 


energy is 


curacy depends directly on the time 


spent and is defined as conformity of 
the shape of the final product with the 
shape of the electrode. The booklet con- 
tains details on the 


numerous various 


methods and American and European 
machines are described. 


Broaching Tool 


Better broaching 
operations is obtained by grinding the 
individual cutting edges in a chordal 
form, according to a short article pub- 
lished in 


chip breaking in 


Overseas Post. edited in co- 
Association of Ger- 
man Engineers (VDI). The method. 
developed by K. Klink and described by 
H. Cornely in the March, 1958, edition. 


consists of 


operation with the 


each broach 


tooth into several sharpened portions. 


subdividing 


Individual teeth are staggered so that 
the sum of the remaining cutting edge 


portions broaches over the entire cir- 





M1238-1818 — Range 18” x 18”, working 
distance 9 to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 6", 
vertical range 4”. 

Reads to 0.0001 

working distance 5°’ 

to infinity. 


<— _-M1236-22— 
Range 2’ x 2"', reads 

to 0.0001". Working 
distance 5" to infinity 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 

probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 G 194-57 


The Gaertner 


Scientific Corporation 


1241 Wrightwood Ave., Chicago 14, II! 
Telephone: BUckingham 1-5335 
INDICATE A-9-216-2 
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hole All cutting 

ne tooth have the same 

succeeding tooth is in 

creased in diameter in the same propor 
tion as on conventional broaching tools 
so that the length of the new broach is 
ipproximately the same as the length of 


conventional broach 


Jig Boring and Milling Machine 
An automated jig boring and milling 
ichine made in Western Germany is 

lescribed in tl me issue of Overseas 

Post. All motion ire electrohydrau 


lically contro d. making 


it possible to 
perform ountersinking, ber 
ing, facing, tapping and milling in one 
setting setting time tor locating 
the workpiece is reduced by a new com 
table. Up to 28 cycles, such as 
e spindle, rapid spindle 
ted positions, engag 
rpm of the spindle 
opping the spindle 
d, withdrawing the 
ng the spindle, et 

The machine 

i-card control 

cards are punched according to spec 

cations on e! drawings 


Effect of Hydrogen on Welding 
Steel 


K. L. Zevade 

Betrieb, No. 6. 1958 
“Neuere Erkenntnisse 
luss des Wasserstoffes be 


bei Stahischweissun 


e deve lopn ent ot research work 
d out all over the world on th 

fect of hvdrogen on ti 
The article was 
gestion of 
Institute and is a survey of the various 
research publications in this field. One 
hundred publications are analyzed and 
compared 

The author subdivides the work into 
several chapters: the effect of hydrogen 
in steel and the methods for determin 


ng this effec t: the 


t effect of hydrogen on 
welding of steel and of the methods for 
measuring these effects: the effect 
humidity of electrode coati 
ing performance ind new coatings tor 
electrodes. The work of the two IWI 

b-committees: A (hydrogen) and B 
(are welding) is also described. This 
work was done in connection with the 


annual meetings in Madrid and Essen 


Ceramic Tools 

Data on the use of ceramic tools. 
based on tests, are given in an article 
by W. Dawihl and E. Klingler in Zé 
schrift des Vereins Deutscher Ingeni: 
ure, No. 13, 1958, under the title: 
“Standzeit und Wirtschaftlichkeit oxvd 
keramischer Drehwerkzeuge.” The au- 
thors recommend feeds up to a maxi- 
mum of 0.040 ipr. They found that tool 
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Cutting Speeds 


Production Costs 





The New 
"*DRILLSPEEDER’’ 


The Jarvis Drillspeeder converts your 
ordinary drill press into a high speed 
drilling machine! This new precision 
attachment features a 4 to 1 gear 
ratio, is adaptable to any conventional 


style of drill press spindle. 


Maximum speed of 30,000 RPM is 
ideal for high speed drilling of small 
holes .. . permits effective use of solid 
carbide drills and reamers. Chuck ca- 
pacity range from No. 80 to 


shanks. 


ihe) ide) e Nile), | 
MIDDLETOWN, CONNECTICUT 


PRODUCTS! 


J015 J704 J564-R 
Boring Tool Countersink Reamer 


New Solid Carbide 
Cutting Tools 


Lower your production costs with Jarvis 
solid carbide cutting tools! These rug- 
ged carbide tools let you use optimum 
speeds and feeds... stay sharp and 


accurate longer between grinds. 


The tools shown above are only a few 
of the many new standard items just 
added to the Jarvis line of cutting 
tools. Jarvis makes a complete selec- 
tion of solid carbide drills, end mills, 


reamers and rotary files. 


See us at Booth 720 


{STE Western Tool Shou 
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life is little amected when the feed per while speeds of 150 to 450 fpm may be for protecting the free portion of the 
revolution is varied hetween 0.004 and used for machining chilled cast iron cutting edge from the chips 
0.016 inch, while the tool life drops in Negative true rake angles of —5 to [he temperature gradient extending 
cases where the feed exceeds 0.016 ipr. —6 deg, clearance angles of about 6 from the cutting edge to the heel of the 
They suggest that depth of cut be deg and angles of inclination of 5 to 6 crater (where the chip leaves the tool) 
limited to a maximum of about 0.20 inch deg have been found to give the best is greater with ceramic tools than with 
because tool life decreases substantially performance. Positive true rake angles. carbides; the authors indicate that this 
at greater depth of cut. Cutting speed however, can also be used successfully greater gradient is the cause of the 


recommendations for machining of car- on ceramic tools, with a reduction in lower temperature at the gap between 


bon steels cover a range of about 300 horsepower requirements. Grinding a tool tip and holder. Built-up edges have 
to 1000 fpm, while 250 to 750 fpm are flat at about 30 deg across the cutting been found on ceramic tools by Dawihl 
recommended for machining of alloy edge is useful for those portions of the and Klingler and they recommend re- 
steels. The same speed range is sug- cutting edge that are not in engagement grinding the tools or disposing with 
gested for cast iron as for alloy steels, with the work and represents a means throwaway tips when the wear land on 
the flank has reached a width of about 
0.020 inch 





\ portion of the article deals with the 
economical side of cutting speeds and 


another one with a theory of tool life. 
The authors recognize two effects of cut- 
ting speed on tool life: one increasing 
the wear of the tool and the other re- 


ducing the wear, and come to the con- 

oan KS clusion that an increase in tool life may 
PULLMORE BH be possible at ultrahigh cutting speeds 
This conclusion is interesting in con 
junction with the discussion by this 
writer of several papers presented at the 
1958 Annual Meeting of ASTE and with 
research being carried out in American 
industry. 


Machining of Titanium 


Chemical and physical properties of 
titanium are listed and various machin- 
Heavy Duty ing methods discussed in an article by 
Spring Loaded H. D. Weckener in /ndustrie Blatt, 1958 
vol. 58 (4), pp. 119-123. The article is 


CLUTCH ES published under the title: “Spanabhe- 


bende Bearbeitung von Titan” and 
sovers milling, turning, facing, grinding 

(Single aerate. e 8. & 8 
g and sawing. Details of speeds, tempera- 

or Oil or Dry tures and equipment are given. High 
Double) Multiple Disc speed steel and carbides are used for 


machining 
PROVI DE ACR) Hard Facing 


A detailed report published by R. 


SA 
Nass and E. Brammertz in the June 
COMPA C DESIGN — vais rg ne ' se niga pean age ae 
{ Over Center with hard facing ot copper alloys on 
boilerplate by means of automatic argon 
Whees commas one? elt. Send for This AT) shielded welding equipment. The title 
ple-disc clutches are helping Handy Bulletin rs . is: “Erfahrungen bei der Sigma-Auf- 
product engineers reduce size and — Shows typical : a trags Schwiessung unter Argon Schutz- 
; sw in lation f . . 
— ee oo = nockforo |” gas und bei der Kohlensaeure Verbin- 
riven units of machine tools, |i CLUTCHES /* 7s dunes Schweissune.” 
trucks, overhead cranes and a _ ond POWER. sili S- r 
wide variety of other equipment. cent It was found that the positive pole of 
. * . atoins dia- . ° 
Readily fit into product designs, On’ on, of unique op- the welding rod gave superior results. 
accommodating great torque ca- Eee plications. Furnishes 
ity within small size. Precision capacity tables, . 
a ‘, 5 + dimensions end joint welds of thick plates of different 
grinding insures perfect fit on the complete specifica- i . : : 
shaft. Steed tions. = qualities, carried out with automatic 


welding equipment. The favorable re- 


—— ; : ; sults ade vossible to obtain officiz 
ROCKFORD Clutch Division BORG-WARNER ee 2 pene Se es ae 


approval of this process for the manu- 
1329 Eighteenth Ave., Rockford, Iil., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 


The authors report on extensive tests on 


facture of boilers and similar machin- 
Reducers ery. The effect of the process on the 


health of the operator has also been in- 
vestigated and it was found that no 
danger exists when the required pre- 
cautions are taken, 
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Readers 


. . . barrel finishing 


To the Editor 
In regard to Mr. S. | 


| am 


Shafer’s letter 


impressed. and quite happy to 


learn that 90 percent of “Automatics” 
parts can be produced without burrs 
My experience. in more than one shop 
has not proved so effective 

1 am glad that burrless parts can be 
other 


produced bec iusé like many 


people interested in. cost reduction | 
would rather eliminate secondary oper- 


itions. altogether. than to be compelled 


to provide even so effective and econom 


ical deburring operations as barrel fin 
ishing 
sut. until all 


burrless | feel that as 


niormed on pro 
ducing 
many tool engineers as possible should 
be informed on the more economu il 
deburring metho 
Ralpl Enyedy 
? lustrial E ngineer 
ctroni Tube Dit 
Electric Corp 
ae 


In our statement made 
Mr. Shafer to the 


proxim itely 90 


opinion th 
effect that “ap 


percent ot such parts 


is the two shows cal be dropped off a 


screw machine completely deburred” is 


substantially correct. The utilization of 


standard ittachment ivailable on 


screw machines and employments ot 


other ingenious devices 


developed by 
the users of these rachines have prac- 


tically eliminated the need for second 
manutacture 


How 


it many parts pro- 


operation deburring in the 
of the particular parts described 
ever, there are a 


duced in screw machines that do not fall 


in this eategorv. and the use of barrel 


finishing is an effective. economical 
method ot deburrit g 

methods are used 
and can be justified 


Mr. Shafer’s complaint to the 
that “neople in captive 


In our factory. both 
economically 
effect 
shops haven't 
the know-how to produce this type of 
without burrs” is a little far 
fetched. It is our 
as applied to the operation of 
about 


evenly divided between so-called “cap- 


piece 
experience that in- 
genuity 
automatic screw machines its 


tive shops” and “job shops.” There are 
examples to be cited of exe ellent opera- 
tion in both. By the same token 


are others that something to be 


there 
leave 
desired 


{nonymous 
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rule s ot 


ipply the basi 
diese] 
( loc k. 


mathematics 


. . . automation curriculum engineer can 


physics to the motor or the 


cheapest alarm using the lan- 


pecialized courses guage of 
nsky’s article in a Whether 
Edu i 
tion for Automation Engineers.” I dis- he does it. one line at a time 


An engi | ' + 


his action on precedetl oO! ‘ 


suggested 


a man designs a product. a 


a mat hine or est ib] shes i process 


recent otessional 


issue 


ind bases 


agree with hin need. laws of 


neer is one \ » can direct a force by mechanics If he makes ar inalvsis, he 


mechanical hyd or electrical st follow the rules of obse 


means W he we hink of a 


in spending hours 


rvation and 


student, careful interpretation 


we conceive laboratory practice. 


money t for doing his nation eng 


w exceptions 


ane Th ; 
enor Phere talr ident It is tough compre 
| 


Das | 


nding fundamentals with ex imples of 


inforn } ! convers t } | 
Intormation versely. | t l toh in gather under hts 


should directed from “glorifi- bonnet the concepts of physics. n athe 


cation courses matics. electricity in the alloted tim 


We see them advertised—"“Be a Die ind remember he in being 
“Nake Big Money 


“Be i Teley =101 Expert. These schools 


{ 


sel Engineer will be ls¢ 


training of 
field \r 


mav have a_ place the 


technicians tor particular 





RONSON 
Pe You Over 200 PROVEN 
Standard Stock Models 
of Quality POSITIONERS 
*POSITIONEERED 


i ents 
act Requirem 
to your ex Aronson TracTred (T.M. Reg) T 
heavy cylindrical work t t 


turning speed and B 


Heavy Duty Floor 

precision speed 

netic Braking. used 

burning, X-raying. et 

to 120,000 ibs.. vario 
and speeds 


Bench Turntable Automatic Pos: 
toners with Mercury Grounding 
Capacities to 500 Ibs 


rOonsONn MACHINE COMPANY 


ARCADE, NEW YORK 


_ 
| Quality POSITIONERS by 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9 219 





GREENLEE LEAD-SCREW FEED ASSURES 
THREADING and TAPPING 


PRODUCTION MACHINERY 


GREENLEE Ewe = 
C) : ~\ 


GC) 


a 


PRODUCES UNIFORM HIGH QUALITY... 
Reduces Scrap...Lowers Costs! 


The Greenlee precision lead-screw threading arrangement 
makes it easy to machine parts otherwise impractical on an 
automatic bar machine. Precision Acme, tapered and multi- 
lead threads are machined in the high speed and feed ranges 
required. Smooth, clean thread form, fine fit and high 
tolerance concentricity make lead-screw threading profitable. 
Built-In Duplex clutches on 6-spindle machines reduce set-up 
time on simultaneous tapping and multi-tooled jobs. The 
profitable lead-screw arrangement can be applied to Greenlee 
machines in the field as well as on new Greenlee Automatics. 


It will pay you to investigate. 


Want more information? Write today for Catalog A-405, 


GREENLEE BROS 


1989 Mason Ave. 
Rockford, Illinois 
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Developments 
in 
Decorative Plating 












By C. H. Sample 


The International Nickel Co., Ine. 
Detroit, Mich. 








= ANT early highlights leading to plating 














may be summarized as follows ness of the chromium from three to six 
the development of modern decorative (a) “Double layer” buffed dull nickel times that normally applied has a 
plating are: (a) announcement of the chromium coatings provide much_ bet- marked beneficial effect. 
Watts bath which signalled the begin ter protective value marine and rural While much of the foregoing is in a 
ning of high-speed nickel plating; (b itmospheres than do single layer nickel- sense a criticism of current bright 
the invention of bright chromium plat chromium coatings of the same total nickel, it is well recognized that even 
ing; (c) improved basis metal prepara thickness; (b) the protective value of more might be written regarding its 
tion and cleaning procedures to secure bright nickel coatings under bright merits. Obviously bright nickel plating 
satisfactory adhesion of deposits; (d) chromium is generally inferior to buffed can perform and is performing a useful 
the development of specifications for dull nickel of the same thickness when ind important function in the field of 
plated coatings including testing meth boldly exposed to the weather; (c) decorative plating. In many applica- 
ods; (e) the invention of bright and increasing the thickness of bright nickel tions it is fulfilling its purpose net only 










semibright nickel-plating solutions; ({ under chromium improves the protec without cause for complaint but with 
the development of automatic cleaning tive value of the composite; (d) chro- laudable merit. Further, despite its 
and plating machines mium plating bright nickel may have somewhat inferior protective value 

Relatively recent observations with in adverse effect on its protective (compared with buffed Watts nickel), 
respect to the durability of decorative value; however, increasing the thick- in applications involving bold exposure 
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THICKNESS OF COATINGS — MILS 











Test results of AES Project 15 produc- provement in the protective value was 





poor account when compared with the 






tion parts exposed for 10 months at found with increasing nickel thickness, buffed dull nickel of test samples used 
Kure Beach test station. Marked im- but thicker coatings have given a rather in ASTM B-8 Program 1. 
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ALL NEW 


CARBIDE GAGE 
CATALOG 








Yours for the ask- 
ing CRAFTS new, eight- 
page carbide gage catalog de- 
signed to help you with all your 
precision gage problems. 


jel - Ps 


PLUG GAGES cs ~~ 


RING GAGES 


CRAFTS 


and 


continuous research 
testing provide you 
with economical ways to 
increased production. Always 
dependable, CRAFTS’ service 
reduces costly delays .. . mini- 
mizes downtime. Mail this cou- 
pon for your free gage catalog. 


job 
more 


MAIL THIS COUPON TODAY 


i 
1 ArtHur A. Crarts 
Company, Inc. 








595 NEWBURY STREET 
BOSTON 15, MASS. 
NAME ss 
TITLE 
FIRM 
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to the that 
bec ause ot 


dull 


chromium 


it is most unlikely 
would be 


elements. 
industry willing 
increased costs, 
nickel as a 
Finally 


consume! 


to revert to buff ing 
base 


with both the 


plate for 


producer and the 


interests cognizant of the 


need to improve the durability of deco 


industry can confi 


through 


rative plating, the 
that 
efforts, such as are in 


AES 


Committee 


dently expect continued 


research prog 
research 
B-8 


private orga 


ress in the 
ASTM 
tories of 
table 


program, 
and the labora 
many nizations no 


advancements will he forthcom 


From a paper 
Meeting, Detr 


Engineers 
N , 


Increased Productivity 
and Creativity by 
Engineers 
By T. E. Shea 
VP-Engineering 


Western Electric Co.,. 
New York, N. Y. 


lf industry is to 
dedi ated eng 


cle velop more hag 


inative, ineers and not 


possess merely high-grade technologists 


it must address itself more pointedly to 
the essential 
It has 


separate 


requirements of protes 


sionalism gone far in this dire 


tion in its organization and 


treatment of research laboratories and 


in developing professional breadth and 


managers. It now needs 


that of the 


depth in its 
emphasis in a difficult field: 
engineers who are a 


part of the main 


stream of its industrial organization 


The 


better use 


five areas to consider for insuring 
of engineering abilities are 
l. Relations of en 


gineers to management 


1. Company attitudes and practices in 
recruiting 

b. Summer employment as an aid to 

recruiting 

The effectiveness of engineering su 

pervisory leadership 

The flow of 


vision for 


information to super 


dissemination and inter 
pretation 

Direct communication of information 
to engineers 
Contact of eng with engineering 


and other 


rineers 
managerial leaders 
Opportunities for engineers to in 
evaluate, and to ~ 


that ideas 


quire, discuss, 


with assurance will be 
‘ onsidere d 
[The soundness of over-all 


attitudes 


‘ ompany 


toward progressive engi 


neering operations 


eI ipe” 


I my 


raining 


| 


b 


The stature of management 


nity, integrity and progressiveness 
and experience 


Assisting el 


ed 


igineers in ft 
In con ducationa 
vrais 
Eneour Fe 
, 
Provision 


rimation company 


business, perating 
problems 
Opport skills in 


unities to develop 


ommunicating and dealing w 
ple 
Progran or experience and 


r} 
! peo 


rotation 


vineer s 


experience 
associates 


ibraries and technical 


Ade quacy 


erature 


Generation an ion of techni 


memoranda 


} 


Engineering seminars, exhibit and 


bons 
onterences 
Access 

opments in 


Methods of 


| devel 


technical ideas and 
industry 

appraisal abilities 
rformance and potentialitie 
nt conditions 
Adequacy 


Ace quacy 


ovme 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 


ORGANIZATION 


INDICATED AT 


THE END OF EACH ABSTRACT 


d 


{ 


Professional 


b 


é 


! 


rit re ationship ot alarie t per 


formance and poter 


Special recognition experienced 
spec ialists 


Working 


ventilation, 


conditions pace lighting 
furniture, et« 
Adequacy ofl 


ind 


Delegations of 


laboratory equipment 
facilities 
authority to engineers 


work 


there 


Freedom to pursue creative 


time and conditions requisi 


of engineers time 


lassification of professional and non 
professional. personnel 
and 


Use of nonprofessional assistants 


clerks, business and shop = support, 


other technical services 


skills in 


computers and 
Efficient pooling of combined 
engineering groups 
relations 
Relations of engineers to professional 
societies 

Relations of 


companies to prote s 


sional societies 
Relations with universities 
Attendance at 


technical conventions 


and society 
Publication of 


Company eng 


meetings 


technical papers 


sineering publications 


Awards and other forms of individual 


nition 


recog 
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of community contribu 
tions 
i. Vertical classifications or 
m a paper presented at the West 
eral Management Conference, Amer 
gement Association, San Francis 


v v v 


BF OA 
Engineer-Retention : 4 ME ASSURE 
By J. D. Staley - OF 


Assistant Div. Mgr. 
American Management Assn. 


Sa a E PERFECTION 


It has been fashionable for some 
years to complain about shortages of 
engineers, scientists and professional Hanson-Whitney measures gage 
perfection by the exacting specifications 
established in H28 Handbook for 
Screw Thread Standards. These 
standards assure you of rigid accuracy 
controls on critical gaging 
elements, such as size ...lead... 
men to meet the demand. Some firms drunkenness and angle. 


who seem to be adequately staffed. are In addition to this assured quality, you 


looking for an extra man, the “rainy : get extra wear life... achieved by 
day” engineer. because they heard all : Hanson-Whitney’s “finished after 
the talk about their being hard to get , hardening” Process. Quality materials, 
In some cases, as much as half a com- plus finished, lapped surfaces after 
grinding, produces gages that are truly 
a “measure of perfection “s 
Hanson-Whitney offers AGD Cylindrical 
and Thread, in steel and carbide, 
National and Unified thread series . 
special thread forms, Acme, Buttress, 
Round and others made to specifications. 
Hanson-Whitney also provides a 
scoring a net gain of only 59 men. In complete line of Internal and External 
the current lull in industrial activity. Thread Comparators. 


people. Companies are setting goals of 


“x” or “vy” engineers to be recruited, 
while colleges and technical institutes 
are warning business that they (the 


educators) cannot possibly train enough 


pany 's requirements were for filling new 
jobs. Perhaps 50 percent, however, were 
for jobs whit h were opened due to turn- 
ove! One company ts reported to have 
spent over $900,000 recruiting and re 
locating 193 engineers, but in the same 


period lost 134 to other companies 


with car loadings down, new orders at |’ Consult Hanson-Whitney’s home and 

a low ebb, and sales dollars hard to . field engineers for practical, one source 
come by, some companies have placed a assistance on all threading and 
somewhat less emphasis on these prob- | gaging problems. H-W Stocking 
Distributors across the country 


lems. They ll be with them again, how- ' 
provide ( omplete service. 


ever, with any forthcoming upswing in 


industrial indexes Write for catalogs. 


Look, for example, at what “pro 
gressive” companies are doing. Here 
for instance, are some comments made 
by a research executive. 

“We constantly try to upgrade out 
men : increase their ability 
provide them with more information ] f 
relating to their work .. . Similarly, we ‘ » 4 
encourage active participation in techni- d nSon- i] 1] e\ 
cal societies.” COMPANY “& 

“Like you, we encourage our nonde 


Division of Whitney Chain Company 
gree men to obtain as much education 
if 205 BARTHOLOMEW AVE. * HARTFORD 2, CONN. 
as they can absorb through either 
evening courses or independent study 
However. each year we conduct a thor 
ough examination . it takes four days 


to complete based on tests prepared TAPS » THREAD GAGES » HOBS * CENTERING MACHINES * THREAD-MILLING MACHINES AND CUTTERS 


by the examinations committee of a 





large technical society. Success in this 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-223 


September 1958 





tech digests 


e tool standards .--- 


te) ieee 
ROOM PRECIS 
_ | QUANTITIES! examination puts a not sake on 


equal footing with a college graduate 


Built to machin 


TO GIVET 
IN PRODUCTIO 


. in terms of classification, salary and 
opportunity.” 

“When the hiring rate of inexpe 
enced research people is increased 

the salaries of older et 

ployees to reflect the change. 

“Qur turnover rate is about 1/10 or 
] percent per year. Compare this with 
the national average of 3 to 5 percent. 

When these matters have been inves 
tigated. it is a certainty that some will 
be tound wanting. So much attention 


is concentrated on elevating merale le 





Is and building — positive ittitudes 
among the hourly-wage group-—-why not 
among engineers, too’ Such a program 
of retention coupled with your recruit 
ment efforts. will pay off in those hard 


to-get dollars we ve all been looking tor 


TO REQUEST COMPLETE PAPERS ; 
WRITE TO THE ADDRESS AND? 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


AVAILABLE WITH From the leaders in the industry 
FROM ONE TO SIX The new Series 96 Heavy Duty abrasive belt machines : - 
OR MORE are built to deliver toolroom precision in continuous pro- Continuous Radiotracer 


CERES HEASS duction runs. Monitoring Shows How 


CAPACITIES High speed multiple grinding and finishing operations Piston Rings Wear 

are performed in the same time required for a single 
operation. Rapid, exceptionally heavy stock removal per- 
mits unmachined surfaces to be ground to fine finishes and 


exacting tolerances in one continuous pass. By J. Ss. Batzold 
, J. V. Clarke, Jr. 
9” x 96” Belt Heavier construction and solid, one-piece work table J. F. Kune 


81/2” max. width and J : Gaaken 4 ainne : . ec 

ana” canes Sitihaien enable Se ries 6 machines to maintain tolerance standards Ecco Research and Eagincering Co. 
of + .0005 on flat finishing, with stock removal up to k; New York, N. 

per head on ferrous material. 


6” x 96” Belt in Service 
51/2” max. width and 


6/2” max. thickness 


12” x 96” Belt 


11/2” max. width and C ; : , = \ radiotracer study, to obtain a better 
te flhocyeth mat onveyorized feed is adjustable, ranging from 0’ to 67 understanding of the factors governing 


per minute. Both conveyor and abrasive belts feature 


: weal was conducted in a passenger 
OPTIONAL FEATURES pneumatic tensioning. ir, the engine of which had radioactive 


Electro-Magnetic Rapid-traverse grinding heads are equipped with #50- top compression rings. Wear was de- 
chucks taper hardened precision ground spindles, with super- termined by monitoring the crankcase 


Powered elevation of precision taper roller bearings. oil for radioactive iron originating from 
grinding heads 


Built-in coolant Representing the peak of development in abrasive belt 
filtration system machines, Series 96 take their place beside the finest of 
machine tools for speed, precision, reliability and cost 

reduction. 


the piston rings. The test vehicle was 
equipped so that the crankcase oil 
could be monitored for radioactivity 
contin iously while the ar Was opel 
ated. The wear rates obtained in this 


Write teday for free catalog 
study were of the same order of magni 


sheet containing complete in- 

formation and_ specifications tude as those observed in actual pas 

on the Engelberg Series 96 

abrasive belt machines senger car service, demonstrating that 
am re c . ‘ significant re sults in terms of field per 


—_——_———_— — formance can be obtained by running 


onl nn iO 
VehiehOn ABRASIVE BELT GRINDERS iS) wear tests of relatively short duration 
: , = ae eae et eit eld 8a 


with radioactive rings. 





309SENECA STREET . SYRACUSE, N. Y. The study revealed that a variety o! 
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tech digests r wateln nd clo re not threa nelude such serious dislocations as 
© ening the national secur shifting an entire industry to’ foreign 

real concer! countries? Apparently so 
ibout the It is well to remember how important 
9s on piste ing wear in passet natter. the more ysitiv ecame ji the wat industry was during World 
ger car service. These include (a) the of eminent interest to all of us War II when its highly trained and 
operating regimes to which the vehicle hat a men skilled labor forces produced the mech- 
is subjected, (b) the temperature of the r of our tate | irtment admit inism for our proximity fuses. With 
cylinder walls. (c) the amount of dirt ‘certa icrifices = mt be made in the rapid technological advances now 
tal in being made. who can say categorically 
watch industry could not fulfill 
role and again aid in the 
I ot our country in the future 
However now for all practical pur 


poses i i peing destroved her ause we 





eS iA) Speed Production and : 
ret gcirane sm! COT COSTS! 


getting 


ee ae 


sank co ee Multiple tool jobs 
. a a eae Goes | become continuous with 
ring technique is a powerful researc! | 


many-taceted and complex problem of 
~ 
R 


piston ring wear 
Editorial Note: while this information | e 
ee eee ee QUICK-CHANGE 


niques 


ere weat : “Fs : ‘ ; CHUCKS and COLLETS 


mental set ip 





where the work pie a Disengaging Wizard Collet with 


worn hy ind a fluid u mr ee ling holds tools rigidly Drill from Wizard Chuck, 
' and centered 7 





There's no stopping — or even slowing 
down the spindle for tool changes when 
you use Wizard Quick-Change Chucks and 
Collets. To release the tool the operator 
simply grips the chuck lightly with his Wizard Equipment being used 
with Radial Drill. 
thumb and forefinger, and the collet drops 
‘ ; out into his hand. The next tool and collet 
Only the Strong Shall is then pushed up into the revolving 
Remain Free spindle;— is centered automatically;— and 
locked rigidly in position;— speeding up 


production and cutting costs. Try Wizard 


By Ludlow King 


Executive Vice President 
National Machine Tool. Builders Assn. 


Chucks and Collets once and you'll never 


be w ut them. Furni ) . : — ears 
€ ithout ther urnished in four sizes. Wizard Equipment on Multiple 


Write for a fully descriptive catalog today/ Operation Job. 


While thumbing through the usual The complete McCrosky line includes: 
are : goer — gia yess Gack-Lack®* Milling Cutters Wizard® Quick-Change Chucks 
ashingtion which seeme¢ Oo no rea 
concern to the U. S. machine tool in- Super* Adjustable Reamers Bleck Type Boring Bars 
dustry. In essence, it said that the Turret Tool Posts Specially Exginccred Multiple Operation Tools 
Director of Defense Mobilization has 
decided that the watch industry need 


not be protected by tariffs De partment os <cROS Y TOOL 

of Defense study concluded that the 

industry is not essential to the supply K CORPORATION 
of items critically needed by the mili MEADVILLE, PA. 


tarv. Also, imports of jeweled and pin Engineering and Sales Representatives in the Principal Cities 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-225 





Fully descriptive catalogs sent promptly on request. Write for yours today! 
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NOW -— You can control rake or hook angle and in- 


sure accurate indexing of cutting edges* 
of taps with the BLAKE FLUTE GRINDER. siedieeon eee 


*Just as necessary on is WY cheaply as foreign countries with their 

taps as on milling : > \r low level of wages. 

cutters. — This makes me wonder: What can 
: we manufacture in this country on a 

competitive basis with import articles 


produced at wages which are only a 


oe 
cena ee 


fraction of those paid in this country 
to support our high standard of living? 
Consider only the defense of our coun- 
try, nothing of a political or interna 
tional relationship nature 
If we start sacrificing industries such 
as the watch, bicycle and textile. in this 
4 yiecemeal manner, where y ur com- 
This accuracy will result ere-will our ce 
mitments eventually lead us? You can 
in uniformity of hole, . 
bh sink a ship either by blowing it up in 
much longer life for 
d one blast or by drilling holes in the 
your taps and a surpris- Keep it shorp — Moke 1 tap do the EEE 
) 


ing savings in tap costs. work of 6 with The Blake Flute Grinder 
Who rejected the watch industry? 


Not. which agencies went through the 

Write for bulletins on BLAKE Tap Sharpening Machines ceremonies purely to add formality to 
Town BL AK Ee 
—— INC. 


MANUFACTURERS OF FLUTE ANO CHAMFER GRINDERS TO REQUEST COMPLETE PAPERS 
450 CHERRY ST., WEST NEWTON 65, MASS. WTE TO Tee Apeeey snp 


Exclusive Distributors of: ORGANIZATION INDICATED AT 
Black Diamond Dr rit rface Fin dords orcester Dr nders THE END OF EACH ABSTRACT 


- 
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INSERT CHASER 

; the act; but who is responsible? How 

H&G ; J many other industries will be lost in 

a — like fashion, and how many Americans 

on mae will be thrown out of work in pursuit 
of this trade agreement plan? 

It's a well-recognized fact that our 
wages have spiralled so high, with the 
apparent blessing of government, that 
dozens of our U. S. industries must pay 
more to produce items than foreign 
countries which do not enjoy our high 
standard of living. Will they all go the 
way of the watch industry? Of greatest 
importance, what will these losses really 
mean to our National Defense? 

Our government is courageously pur- 
suing an ideology which is most com- 
mendable. The purposes and goals are 


Mel’ Motel i beyond reproach. The National Ma- 


INSERT CHASERS chine Tool Builders’ Association is 
strongly in favor of establishing ‘sound 
FOR LESS THAN $50 YOU GET 12 SETS, EACH SET GROUND READY TO GO trade agreements with foreign coun- 


Men would not accept either idea at first... | ee ee pkinct ane "one-way" 


ficial. We are against any “one-way 


deals and do oppose reciprocal trade 
IMSERT CHASERS SAVE UP TO 33% nore 


agreements where we are swapping 


Insert chasers are like safety razor blades: they cost so little that you 
can throw them away when dull. Or, for utmost economy, you can Se : ‘vali 
resharpen them over and over again. Only a flash grind is required. tiations will drain the vitality from our 
For less than $50 you get a dozen sets of %—16 insert chasers, each set ability to defend this great country of 
ground ready to go. You will be amazed at the quantity of threads they will ours. 
cut, even to Class 3 specifications, with a minimum of downtime. In 
FREE: “Unified and American Screw Thread Digest” “ 
Attorney General concerning “Expan- 


THE EASTERN MACHINE SCREW CORPORATION, 27-47 Barclay St., New Haven, Conn. | <ion of Machine Tool 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-226-2 


horses for horse chestnuts. Such nego- 


a recent report prepared by the 





Industry.” it is 
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clearly and emphatically recorded: 


“Machine tools are indispensable to a 


Mass pro 


goods, whether auto 


modern industrial economy. 
retrigerators or jets, 
is possible only with 
machine tool 


equipment previously 


made on machine tools 


The importance of the U. S. machine 
tool industry is apparently well under- 
stood by our government; and if it is 
dedicated to retaining a strong national 
detense, the health of our industry is 
imperative. 

From an address presented before the Thirty 
Fourth Spring Meeting of the American M 
hine Tool Distributors Assn., New Orleans, L 
March, 1958 
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Protective Atmospheres 


for High-Temperature 
Bearing Operation 
By C. H. Bailey 
S. S. Sorem 
and 
A. G. Cattaneo 


Shell Development Co. 
Emeryville, Calif. 


lo operate ball and roller bearings at 
high temperatures, the bearing is sur- 
rounded with a reducing atmosphere to 
prevent destructive oxidation, and lubri- 
cating films are formed on the bearing 


surfaces by means of reactive com- 
pounds added to the reducing atmos- 
phere. An Air Force sponsored research 
program is now under way to further 
develop this method and determine the 
range of conditions ‘where it may be 
usefully applied. It has been found that 
the lubricating film-forming reaction 
will not go satisfactorily with certain 
metals frequently used in high-tempera 
ture bearing construction. However, 
bearings constructed of all-ferrous met- 
als do work with this method. To date 
test runs of 100 hours at 700F and 22 


840k 


without any signs of impending bearing 


hours at have been completed 
failure. 

Test results show that the protective 
functions of a conventional liquid lubri- 
cant, which permit a rolling element 
bearing to operate without excessive sur- 
face deterioration, can be performed at 
elevated temperatures by a properly de 
This method of 


bearing operation has been called “pro- 


signed vapor mixture. 


tective atmosphere” operation. 
It may be seen that “protective atmos- 
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phere” presents a potential meth I ng to justify an investigation of its 


operating equipment temperatul! practical limitations with respect to 


ranges where temperature. speed, load and 


data 


ons and conditions where ex- 


tremely difficult if not i bl n- lif wever. a few listing the 
siderably more work will be required to test durat 
define the optir m combination ain perimental 


work has successfully been 


terials and me ca nfig tio carried out are shown in TABLE 1. 
for use wit briefly. the 


* method for operating rolling 


review “protec ive at- 


its present sta 


Table 1—Protective Atmosphere sults at High Temperature 





Bearing Bearing Condition 
ze Upon Completion 
N of Test 





Good—much longer 
operation possible 
ood—much longer 
operation possible 
Good—much longer 
operation possible 
Good—slightly worn 








Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


Meovy Duty Vertical “THE MOST MILL FOR THE LEAST MONEY” 


Milling Attachment 
mee A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 
Make your own comparison of 22 specifications of 


operations. . 


Greaves and 7 other leading milling machines. 


Heavy Duty Offset 
Vertical Milling Attachment 
rata Extra size table 
with 34” travel optional 


at extra cost. 


GREAVES MACHINE TOOL Co. 

2303 Eastern Avenue, Cincinnati 2, Ohie 
Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes. 


Send information on Attachments and Accessories for 
GREAVES MILLS. 


Toolmakers Overarm 





NAME 
FIRM 
ADDRESS 
city ZONE 


TITLE 


STATE 
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element bearings at high temperature 
involves the following concepts: (1) 
Surrounding the bearing with a reduc 
ing atmosphere to prevent destructive 
oxidation during operation; (2) the in 
situ formation of lubricating films on 
the bearing surfaces during operation 
(for best results these films include both 
the reaction product of an extreme pres 
sure element, such as sulfur, with the 
bearing surfaces and an organic film of 
an as yet undefined composition); (3) 
the metals of bearing construction hav 
ing a positive oxidation potential to a 
cept the lubricating films 

From a paper presented at the Annual Meeting 


Detroit. Mich., Society of Automotive Engineers 
L ington Ave New York 17, N. Y 
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The New Frontier—Space 


By Gilford G. Quarles, PhD 
Consultant to Commanding General 
Army Ballistic Missile Agency 
Huntsville, Ala. 


The basic value of the early eartl 
satellites is much more than merely 
demonstrating the launching capabili 
ties. In its more refined form, the 
satellite is first of all a research vehicle 
to give necessary data on the environ 
mental conditions of outer space; that 
is, Information as to the temperatures 
the effects of ultraviolet and cosmik 
rays, the seriousness of impact from 
meteors, et 

For a long time, there has been no 
question in the minds of the senior mis 
sile and aircraft experts of the world 





CLAMP 
QUICK... 


HOLD 
TIGHT... 


RELEASE 
FAST... 


\ 


*  KNU-VISE CLAMPS AT 


Y 


CAV-1 


GAR WOOD INDUSTRIES, INC. 


One of the biggest problems Gar Wood has in gear welding 
is fast, positive clamping of materials with large variations in 
thicknesses. Gar Wood chose Knu-Vise “cam action” type clamps 
for top production and rock-bottom costs. There are 24 clamps 
to a fixture—with loading and unloading as fast as a man can pull 
the clamp handles. The work is held rigidly to keep quality high 


and to reduce rejects. 


Whenever you need fast, positive clamping action on jigs and 
fixtures, or anywhere, you can find a Knu-Vise clamp that will do 
the work fast and easily. There are more than 150 types of Knu- 
Vise clamps and pliers designed to do almost any holding job. 
Every one is a ruggedly built production tool made to last. They 
are hand or air operated. Write today for more information. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


NS Ss Bo MANUFACTURING CO. 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 


WESTERN DIV.: PECK and LEWIS CORPORATION 
4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 


See Lapeer Exhibit Booth No. 115 A.S.T.E. Western Metal Congress 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-228 
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that travel beyond the confines of the 
earth and its atmosphere is technolo 
gically possible. There seems to be litile 
question that a rocket could be designed 
and built now to land a small payload 
on the surface of the Moon. The prob- 
lem of designing and building one of 
sufficient size to carry a manned vehicle 
to the Moon or around the Moon is a 
-omewhat larger undertaking There is 
wide disagreement as to whether the 
first space ship should be directed to- 
ward the Moon or toward Mars 

For actual flight into outer space, the 
generation of the rocket thrust by heat 
from chemi al reactions is very uneco- 
nomical. There are three other meth 
ods that have been considered. In the 
first of these. a gas is accelerated by 
heat energy trom nue leat reactors, trom 
electric arcs, or from the sun. In the 
second, the propellant is converted to 
ions which are accelerated by electrical 
fields. In the third, photons are emitted 
creating thrust because of the momen 


tum imparted to the ship on emission 


TO REQUEST COMPLETE PAPERS 
WRITE FO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


Each of these ion thrust chambers 
would have a diameter of about one 
inch and many thousands of them would 
be needed to produce the thrust re 
quired for the space ship. The cham- 
bers would be tightly packed so that 
the neutralization of the ions occurs at 
a distance of about one inch behind the 
thrust chambers, 

Having the potential for interplan- 
etary travel within our technological 
grasp, it is interesting now to speculate 
on the potential for imterstellar travel 
\ brief consideration of the propulsion 
problem indicates that such a trip is not 
now feasible because of the large mass 
es required for propulsion by available 
means. Such a trip will have to await 
the technological break-throughs neces- 
sary to render the photonic propulsion 
system feasible. 

We thus find ourselves truly on the 
threshold of actual space travel. We see 
that technologically we have the poten- 
tial to travel from the earth to the Moon 
or the nearby planets. The technology 
necessary for travel to the more distant 
planets and beyond our solar system is 
still in its infancy. How long it will 
take to realize some of the potential 
that has been discussed here depends on 
a number of factors. However, there ap- 
pears to be little doubt now that some 
time within the next five to ten years a 
manned satellite will be placed in an 
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orbit and that sometime within the nexi 
» to 40 years interplanetary travel will 
accomplished. It has been estimated 

that by 1962 space flight will be a 
billion dollar a year business in this 
country 

In addition to the time necessary fo 

orderly development of technology 

ind engineering otf hardware, there are 
two very important ingredients. These 
ire money and manpower Dr 
linger has estimated that possibly $25 
to $50 billion would be required to de 
velop his ionic propulsion ship. This 
seems an enormous figure. but actually 
t is only of the order ot magnitude ot 
our defense budget for one vear. and if 
spread over 25 to 40 vears it is not so 
had 

Much has been d and written re 
cently about our s! ige of technically 
trained manpower. The educational pro 
gram proposed by the President is cet 
tainly one step the right direction 
but it is tar tron 1dequate t 
thing we can be sur if we do not pro 

} 1} 


vice this manpowel! AY V ! lose rm 


ground we h gained 


of the 
past 50 years and will h back 
ind watch son ' the 
benefits while 


rate nation 


A Position Readout 


System for Large 
Machine Tools: 
Objectives and 
Accomplishments 


By Arthur O. Fitzner 


Research Engineer 
Giddings & Lewis Machine Tool Co. 
Fond du Lac, Wis. 


\ perennial problem facing designers 
of large machine tools for metalworking 
ias been the development ot a method 
for determining the position of the cut 
ting tool relative to the workpiece 
Basically, this difficulty is a function 
of size and, occasionally, the configura 
tion of the machine. It arises because 
the measuring apparatus must, of neces 
sity, be at considerable distance from 
the operator’s station 

lo further improve the performance 
of such large machines, we became con- 


vinced that the solution was to develop 
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Specify 


Bigur 


AUTOMATIC LUBRICATORS 


For 

DESIGN, SERVICE,ANO RESEARCH 

are part of every Bijur System 
Consider Design — All Bijur pumps are designed to be an integral part of your 
equipment not a cumbersome attachment. Compact modern designs permit easy 
adaptation, enabling operation of the pump by means of gear, belt or chain 
drive or independently operated by electrical or hydraulic set-ups. 
How you benefit — Custom-engineered Bijur automatic lubricating systems save 
production time and repair bills. Down-time and fire risks are sharply reduced. 
Costly hand oiling is eliminated and every bearing gets the right amount of oil 
when needed — there’s no chance of under oiling or over oiling. 
Day-in, day-out Bijur Systems are proving their value to designers, plant 
engineers and production men on the equipment they design, use, or manufac- 
ture. Write today for all the facts about Bijur automatic lubricating systems! 


BIJUR AUTOMATIC LUBRICATORS—STANDARD EQUIPMENT IN MANY INDUSTRIES 
Machine Tools + Business Machines * Printing Machinery + Textile Machinery - 
Food Product Machines + Bottling Machines + Packaging Machines + Sheet Metal 
Machines + Plastic Fabricating Machinery + Glass Products Machinery + Wood- 
Working Machinery * Industrial Sewing Machines + Special Process Equipment 


Biyor 
LUBRICATING CORPORATION 
Rochelle Park, New Jersey 


FOR FURTHER INFORMATION. USE READER SERVICE CARD NDICATE A 





for this and possibly other applications 


was to have the following features: 


Direct reading in the operators sense 


| 

an entirely new system to permit the lay 
svstem should | 

] 

machine tool operator to easily dete obtainable 

mine the position of the tool relative to 

the workpiece without leav ng his con 

trol station. If this goal were realized 


the operator would thus become in e 


| th readout ! should be 
fective element in the positionin con pia ys . . ’ init sh ' ! 


e tation required 
trol loop. and much time would be I 
l scale 
saved il positioning the tool tron one 
location to the next 


Development objectives established 


that the readout svstem to be leve loped 





What Makes This Air Ch 


7 ae 
s] ra te 
wes ae 


Used on Vertical Turret 
Lathes 


Holds Thin Wall Parts 
without Distortion 


SELF- 
CENTERING 
“CYL-CHUCKS” 


For second operation 
chucking on finished 
or semi-tinished 
surfaces. Wrap-around 
jaws hold part 
concentric within .001 


for boring or turning 


COMPENSATING 
Two rubber tubes can be inflated or deflated quickly “CYL-CHUCKS” 
Inflating upper tube forces piston downward, moving 
jaws toward center for external chucking. Inflation of 
lower tube reverses action for internal chucking. Tubes 
hold air pressure for several weeks. No connection to 
1ir source needed during work cycle. Air gauges de- 
termine pressure. Air gun attaches to valves for infla- 


For first operation work 
Intermediate jaws 

and hardened inserts 
produce up to 

12 equalized pressure 
tion or deflation. Holding forces up to 100,000 Ibs. on 
100 P.S.I. supply. Turns entire O.D., or bores entire 
I.D. on same chucking 


points to hold rough 
castings and forgings 


while boring or turning 





Vo SPEEDGRIP CHUCK 


full description and Division of ERNEST, HOLDEMAN & COLLET, INC. 
technical details. : 
Elkhart, Indiana 
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should recover exactly upon restoration 
of power. There should be no drift o 
the reading when the machine is stand 
ing still 

Acceptable size and shape of the read 
out unit shou'd be like a meter, suit 
able for mounting in a pendant station 
Flexibility should be possible to be 
ible to employ these systems on any 
member of machine motions and on 
many different types of machines 

Cost and reliability of the system 
should be economically acceptable 
) 


osed-circuit tele 


less expensive than « 
vision, and fully rel'able 


The three components that compris 
the system that grew from our develop 
ment work were the readout unit, the 
input synchro and servoamplifier. The 
system is in reality an instrument-type 
servomechanism, when the machine 
moves, it rotates the shaft on the input 
synchro and the counters follow 

The four movements of this machine 
are: (a) headstock up and down—12- 
foot travel: (b) column backward and 
forward—-18-foot travel; (c) spindle in 
and out—8-foot travel: and (d) under 


arm in and out—8-foot travel. Max- 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


imum speed on all these motions is 120 
ipm. 
Specifications of the new readout sys- 


tem 


Range 
£999 inches to 999 inches 

Max rated speed 
120 inches per minute 

Power input 
115 volts. + 10 percent 
amp.; 60 cycle 

Zero offset 
Motorized plus hand setting 

Ax uracy 
(a) = 0.0005 inches from input 
synchro to counters: (hb : 
0.0005 inches from machine to 
input synchro (for small motions 
of 12 inches or less) 

Max acceleration 
Will follow any acceleration from 
zero speed to 120 ipm without 
pulling out of synchronism 

Velocity coefficient: 
70 per sec. (for small error an 
gles) 

Torque coefficient: 
(a) 0.225 ounce-inches per degre 
measured at motor shaft; (b) 3 
ounce-inches per 0.001 inches 
reading division measured at 
countershaft 

Size of readout unit: 
5° inches by 7!!4o inches by 
6% inches H-W-D; depth behind 


panel is 55. inches 
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11'y inches 


neches H-W 


Aluminum Engines- 
Design for Modern 


Fabrication Milling Cutters End Mills — Blades — Boring Tools — Arbors Flywheels 


By James M. Smith 


a pe These Lovejoy Products 
"4 ee can help you Cut Costs! 


Experience with the all-aluminum The entire line of Lovejoy Milling Cutters and Accessories is 


iutomotive engine is demonstrated the 


designed to aid you in getting better production at less cost. 
many advantages it has o the now 


; ‘‘“ oettial If you are not now using Lovejoy products, we invite you to do 
conventiona errous ul Pi 


lude so at first opportunity. 


list would in 
“4 du Lovejoy precision-engineered tools include: 

Inserted-tooth milling cutters (face, side, end, slotting and 

boring) which feature husky, forged steel housings; exclusive 

Lovejoy ‘‘positive-locking’” blade assembly; a variety of dozens 

of models and hundreds of sizes. 


Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
changeable over a wide range of housing sizes, and Type “A” 
face milling blades will fit any standard Lovejoy Type “A” cutter 
of 42” to 24” dia. All Lovejoy blades are carried in stock, ready 


for immediate shipment. Special cutters are a Lovejoy specialty. 





NEW “JOYDEX” 


This performance-proved face mill features indexable 
blades for low cost-per-edge cutting. Exclusive design 
improvements include adjustable anvils « extra deep 
chip flutes « fast, easy indexing « sweep blades for fine 


: finish « double positive, or combination positive and neg 
duce thermal train and distortion 
: ative rake angles merely by changing blades « rugged 
When designing with aluminum. cer 
; one-piece body « large locking screws Try ovt a new 
tain design details have been found 
Joydex’’ and prove its superiority Joydex data sheet 
particularly important These would 

: s yours for the asking 
include: (1) blending at severe sec- 


tion changes. (2) marginal distance at 











bolt holes. (3) bolt boss diameters and 
threaded depth of holes. (4) broad, 
flat. low ribs in general. as contrasted Ci) Catalogs — include: “Face Mill Catalog No. 31; Side Mill 
to narrow, round and high (these are Catalog No. 32; Type “S” Bulletin; Arbor Catalog No. 33; “Speed 


fr nt causes of failure, and (5) bolt 9 ; , : 
a whet wage ddpiate and Feed” Calculator. Write today for copies desired. 

fastenings located in, or near support- 

ing wall sections to minimize accentri 


loading. inducing bending. 


LOVEJOY TOOL COMPANY, INC. 
Mecting, Chalfonte-Haddon Hall, Atlantic City Springfield, Vermont, U.S.A. 


N. J., Society of Automotive Engineers, In« 
$85 Lexington Ave., New York 17, N. Y 
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The "HEART" of Automation... 


p=7-¥: deh fs Oe CT-F % ae More Automatic Operations 


| 
HYDROSCAPE AUTOMATIC DRILLING UNIT Per Dollar! 
PROVEN: 


1O% reoucwion in cycle time 
by the addition of ONE BEDFORD 
Hydroscape Automatic Drilling 
Unit to the production line. 


PROVEN: 


62 MINUTES LESS than the next 
best we machining method. 








BEDFORD Precision-Made Products 7 


—- ee aA 
i OG) ( (> 
py REZ 
<6) 
Automatic _— Adjustable 
Drill Unit <— \ Chuck Jaws 
* Pad Type 


. Fatt Custom Gearing 


® Spline Shafts 
© Engineering Service 


/ 











cus! om mast GEARS Simei 184) 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-232-1 
MAYLINE : 











PRECISION MACHINE TOOLS FOR ANY JOB ARE MADE BETTER BY 


YOU 


avr | KAUFMAN 


BUY 
BETTER! 


Productwise, pricewise, combinationwise, you can’t 
beat Mayline products. Serving industry for a 
long, long time, Mayline has acquired an enviable 
reputation for fine drafting room furniture and 
equipment. 








MAYLINE 
INITAVIAN 


Mayline has for its customers the May-O-Matic, 
4-Post table in steel and wood, pedestal style - : 
tables, metal and wood plan files, drawing boards \ <™ thin te ee a tneie Grete 
and kits, straight-edges and other equipment. Your V Kaufman Drilling and Tapping 
; . i Machines assembled with our 
dealer sells Mayline - standard units or custom-made to 


your order a help you cut 





production costs. From the 
ngineer’s drawing board to final 
nstallation, Kaufman's time 
- proven know how S$ saving 
~ money for many of the nation’s 
MAYLINE 0 Y i leading manufacturers. Whethe 
you 


need a machine f< singie or 


611 No. Commerce St Sy pte ee 


unusual job see 
Write or telephone for 


Sheboygan, Wisconsin = full talavinntion todey 
KAUFMAN MFG. co. 


553 S. 29th Street oc, Wi 














MAYLINE 
USE READER SERVICE CARD; INDICATE A-9-232-2 USE READER SERVICE CARD; INDICATE A-9-232-3 








The Tool Engineer 





Request Bulletin JH-104N for complete 
data plus helpful charts on column 
strength, cylinder forces, factors of 
safety, acceleration, pipe pressure 


losses, etc. EP AE 











HYDRAULIC 
CYLINDERS 


ALL TEFLO 


TEFLON is impervious to all known hydraulic fluids, preva 
fire-resistant and special types — and withstands temperatures 


—100°F. to plus 450°F. 


TEFLON SHEF SEAL 
AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no _ adjust- 
ment. Teflon bushing 
seal is shearproof. Tef- 
lon wiper keeps dirt 


* SEALED Against External Leakage 


all 


rom 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 


Non-protruding, _ self- 
locking, cushion ad- 
justing screw _inter- 
changeable with ball 
check for easy access. 


out 


CASE-HARDENED CHROME PLATED PISTON ROD 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows, 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust. 


AVAILABLE IN TWO TOP QUALITY LINES 


| SEVERE 
| OPERATING 
CONDITIONS 








|} MODERATE | YOU SAVE THIS % IN 
OPERATING | PRICE OVER STANDARD 
CONDITIONS | 2000-2000 PS! CYLINDERS For 


1500 Psif 2500 PSI] 27% 
| 2500 3,000-5,000 P.S.I. 


1500 += | 27% 
1000 
ly" 


BORE 


JOB-RATED 
Model “3” 





POWER-PACKED 
Model “H” 


PRICE SAVINGS 
OF 27% OR MORE! 


_|_1500 __ 28% 
2500 32% 
=% 


1500 35% 50% More Power 
1200 37% 


© Per Cylinder 
43% 
en sR Dollar! 
800 _ 50% 
800 


800 


—_—+_— 


1500 
: 1000 ; 
800 
goo 
300 7 
500 
500 





through 12” 17 


mounting styles, strokes up to 


bores, 
19 mounting styles, 


all strokes, cushion- 
ed and non-cushion- 
ed. Large selection 
for immediate ship- 
ment. 








+— 





22 ft., cushioned and non-cush- 


=. = 


cee 


Not Available in 
__2000-3000 PSI __ 


IN/O/@/A Wl a/winini- 


ioned. Large selection for im- 


mediate delivery. 








| = 
j 
| 


500 800 




















*DuPont trademark for its tetrafluoroethyline resin 





OTHER MILLER QUALITY FEATURES 


Solid Steel Heads, Caps 
and Mountings. 
Precision-Honed Barrels. 
Rust-Resistant Coating on 
All Non-Wearing Surfaces. 

® Space-Saving “Square” Design. 


2010 N. Hawthorne Ave., Melrose Park, Illn.vis 





Hydraulic Cylinder 
Tubing End Seal 


PAT, APPLIED FOR 





world’s first V-type outboard engine 


JOHNSON SUPER 
SEA HORSE V-50 


Honed on new 
BARNESDRIL Honing Machine! 





1.7 minutes cycle time per block, honing 4-cylinders— 
each with 8 ports — +.00025” bore-to-bore size, 
+.0001” roundness and taper, 38-45 RMS finish. 


This Barnesdril Honing Machine, located in the Waukegan plant 
of Johnson Motors, is arranged for conveyor-line production and 
automatically sizes and finishes cylinder bores of two different 
V-engine aluminum blocks with integral cast-iron sleeves. Oper- 
ator has convenient pushbutton control of the machine and trunnion- 
type fixturing for production line efficiency. The machine accomo- 
dates the two different blocks through 3-spindle head and hydraulic 
lateral index to locate proper offset between the cylinder banks. 


Cycle time of 1.7 minutes includes Plugmatic bore-to-bore sizing 
and dwell for positive depth blind-end honing. Size, straightness 
and roundness over 8 ports in each bore are consistently controlled 
by Barnesdril electronic hone expansion, plugmatic bore-to-bore 
sizing, and automatic compensation for stone wear. 


If you have high-quality-bore production problems, consult 
Barnesdril engineers for production line and quality control. Esti- 
mates furnished with no obligation. Send part samples or drawings. 


@*) BARNES DRILL CO. 


870 CHESTNUT STREET @ ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-234 The Tool Engineer 
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PAYOFF: 


In the tool shop or in your high production bay, the wide-rang- 
ing versatility of a Cincinnati Rigid Shaper gives you maximum 
productivity for your invested dollar. And for each of the many 
jobs you can do on it, a Cincinnati Rigid Shaper produces some- 
thing extra —in metal cut per hour, in accuracy, in ease of oper- 
ation. See for yourself why a new Cincinnati Shaper would pay 
off for you: write Dept. E, for Catalog N-7, just off the press. 


Shapers J Shears / Press Brakes 


ye] 


we CINCINNATI wy 
SHAPER co. Cincinnati 11, Ohio, U.S.A. 
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Piston lands on hydraulic control valves are trimmed on a surface 
grinder fitted with motorized centers. 


After trimming, piston and sleeve are mounted on worktable of 
Kodak Contour Projector for simultaneous projection by two light 
sources to gage amount of stock removal. 


Overlap of piston and sleeve images is indicated by black area; 
overlap can be measured quickly by traverse of one port and 
observation of dial indicator. 


How to do a 73-hour gaging job in half an hour 


How would you solve a gaging problem like this one? 


In developing hydraulic control valves, engineers at a 
major firm producing aircraft components worked out 
a neat method of trimming piston lands in relation to 
ports in their mating sleeves. 

But meeting the required .0002” overlap between pis- 
ton lands and sleeve ports meant using several different 
gages to determine the amount of stock which had to be 
trimmed. Result: 74 Aours to trim each valve. 

To solve the problem, quality control engineers now 
use a Kodak Contour Projector with two light sources 


and two filters, one red and one green. This system pro- 


Apparatus and Optical Division 





jects a superimposed image of the piston on the sleeve. 
Where an overlap occurs, the red and green images com- 
bine into a black image. The width of this black overlap 
gives the amount of trim required. Result: just Y%. hou 
needed. 

Maybe you've come up against 


7 hours saved on each valve ! 


a gaging problem that’s eating up 
time and money in large quanti- 
ties. To learn how you can solve it 
by optical gaging, send for the 
booklet “‘Kodak Contour Pro- 
jectors.”’ Write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


FURTHER INFORMATION 


USE READER 


SERVICE CARD, INDICATE A-9-237 





LES 
JIG GROUND with 


Y/ L T, H/ Lt ih ff 1h, 


2 ¥4 


SPECIAL DEEP HOLE JIG GRINDING 


The flange required jig ground holes. Using 
a special grinding arbor attached to a 20.000 
Series Vulcanaire on a standard jig borer, 
tolerances in tenths of thousandths were held. 
A tough grinding job made easy. 


Provide yourself with this inexpensive in- 
strument for use on your present equipment 
and JIG GRIND with a guarantee. 


Borrow our instructive 
11 minute movie on 
Jig Grinding. 


SERVICES OF YOUR TOOL ROOM IN DAYTON 
ENGINEERING * PROCESSING * BUILDING + TOOLS 
DIES + SPECIAL MACHINES + VULCANAIRE JIG 
GRINDERS + MOTORIZED ROTARY TABLES + BREHM 
‘SHIMMY'' AND RELATED DIES + AUTOMATION 


Vulcan’s 41st Year 


VULCAN TOOL COMPANY 
751 Lorain Ave., Dayton 10, Ohio 
tools 
USE READER SERVICE CARD; INDICATE A-9-238-1 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

JIG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 

STEP TYPE) 

oa 
CATALOG INCLUDES 
TRACING TEMPLATES 


122 HOLLIER AVE., DAYTON 3, OHIO fsa 


USE READER SERVICE CARD; INDICATE A-9-238-2 














| ACCURACY 
.0002 T.LR. 


-0002 T.I. wl or less at Spindle Nose, .0005 T.I.R. or less on 
t Arbor six inches from Spindle Nose 


| CB MODEL 8943 
1s0and Y= MOTOR DRIVEN 
Other Spindle \ WORK HEAD 


Speed Pulleys 
Available 

No. 11 B & S Tapered 
Spindle Standard 
Equipment. No. 12 

B & S or No. 5 Morse 

Available at 

Slight Extra Cost. 


Clip ad to your letterhead and send for Literature 


K. O. Lee Company, Aberdeen, S. D. 


USE READER SERVICE CARD; INDICATE A-9-238-3 


The Tool Engineer 








CURRENT RESULTS 


The following records are taken from current gear hon- 
ing operations to show how some of the troublesome 
hazards of gear manufacturing are overcome by honing. 


A lead error of .0008” 
was reduced to .0001” 





Pitch Rockwell Stock 
Dia. =" Removed Honing to Floor 





58-63 0015 


Runout was 
improved .0020” 





Notable improvement 
in both surface finish 
and in amount of 
tooth kickout 





Variation in involute 
form improved .0002” 


NOTE: Hone Life, Gear ''B 6000 to 8500 pieces 
Gear “C"—3000 to 4000 pieces 





Size over pins reduced .004” <7 
and all nicks removed. 
Essentially a salvage job NATIONAL BROACH 
& MACHINE CoO. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 


September 1958 





“te Steel Paddle After 


HARDEST MAN-MADE METAL! 


TALIDE 


METAL, 


and more resistant to 


destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 
@ COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 


metals and alloys. 


a tungsten carbide of superior quality, 
abrasion than any other metal. 
gives superior service on applications where wear, heat, strain, 


Properly 


is harder, stronger, 
applied, it 


and shock are 


@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 


* — Resists oxidation and thermal shock up to 


@ THERMAL EXPANSION— Less than half the rate of steel, ’ 


negligible. 


@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, 
properties higher. 


ALL TALIDE METAL 


and sizes can be supplied—up to 25” 
Parts can be supplied to any grit finish required down to 
The physical properties of the most commonly used grades 
Other grades are available for specialized applications. 


pounds by weight. 
one micro-inch. 
are listed below. 


‘creep” 


“slippery” 


grades are made in latest type vacuum electric 
furnaces by precision methods under rigid control. 
in diameter, 


A wide variety of shapes 


100” in length, and 5000 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. 1) 


Less Than 50 Hours 
(Worn to 1/2 Length) 


Talide-Tipped Paddle 
After 2500 Hours 
(Negligible Wear) 


Leading brick manufacturer reports Talide-tipped 
pug mill paddles have outlasted 50 sets of hard- 
faced steel paddles to date—and are still in use. 
Operation involves mixing abrasive ceramic, 
clay and brick compositions. 

TALIDE METAL is saving industry millions of 
dollars annually by wear-proofing vital parts on 
machine tools, presses, pumps, compressors and 
other types of processing equipment used in the 
steel, oil, chemical, plastic, auto, rubber, textile, 
glass, ceramic, mining and metalworking industry. 


7 


mf 


BALLS & SEATS 





Application 


Operation 


Talide 
Grade 


“—— 
Hardness 


Specific 
Gravi 


ty 
(Density)| Stre 


Transverse 
Rupture 
ngth 


‘Compressive 
Strength 


Co-Efficient 
of Thermal 
Expansion 


Modulus of 
Elasticity 
(Deflection) 





WEAR 
SURFACE 


No Shock 


C-91 


91.8 


14.90 


235,000 


710,000 


3.00 x 10-6 


91,000,000 





Light Shock 


C-99 


91.0 


14.75 


265,000 


670,000 


3.65 x 10-6 


84,000,000 





Medium Shock 


C-88 


89.5 


14.55 


295,000 


635,000 


4.00x 10-6 





IMPACT 





Light 


C-85 


88.4 


14.25 


315,000 


600,000 


3.75x 10-6 


77,000,000 








Medium 
a. 


C-80 


87.0 


13.85 


335,000 


550,000 


4.50x10-6 


74,000,000 





Heavy 





C-75 





85.0 





13.15 





355,000 





500,000 





5.00 x 19-6 





70,000,000 








Note: Hardness values may vary 


Send for new 76-page catalog 
56-G or ask for sales 
engineer to call. 


Metal Carbides Corporation 
Youngstown 12, Ohio 


plus or minus .2 to .3 on individual lots. 


HOT PRESSED AND SINTERED CARBIDES + VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-9-240 The Tool Engineer 
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How to breathe new life into your old presses... 


Modernize! Replace the d nutdated features 


on your presses with br ind new 


factory-engineered assemblies. New clutches, new slide adjustments, new bearings 


these are only three of t > Bliss modernization assemblies vou can add right in 


your own plant, keeping downtime and outside costs to a minimum. You can add 


important new press features »\ 1 id press ata traction of the cost of a new press! 
I I I 


When modernizing won't do the job consider M ? We've rebuilt presses 


20 vears old and older } iginal ef ? ‘We replace and refit 


all wearing surtaces rep \ Tl md outdated parts put you! press back to 


vether to its original tol rances nad we vuarantee it 


Which is better —to rebu odernize? It depends upon the press and what you 


want it to do. Your local Bliss man will be glad to give you the facts. 


~ . ~ —— wt ‘ 
3 | | i 4.” E. W. BLISS COMPANY - Canton, Ohio 


BLISS is more than a name... it’s a guarantee 


SINCE 1857 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CAN MACHINERY + CONTRACT MFG. 











THIS DRILL ELIMINATES 
SECONDARY OPERATIONS 


Just one pass with these high-speed 
steel or carbide-tipped gun drills 
produces an accurate, truly round, 
straight hole honed to mirror-bright 
finish. That’s why you can drill 
small parts of all kinds — faster, 
more accurately and at lower cost 


with HI-STANDARD Gun Drills*. 


Production parts that once had to 
be drilled individually can now be 
gang-nested and drilled through, 
producing holes identical in size, 
location and finish. Drilling of this 
kind is done on automatic indexing 
machines, lathes, horizontal and up- 
right drilling machines, and similar 
equipment. Forced oil feed through 
the drill clears chips and cools cut- 
ting edge for faster drilling. No 
matter what the size or shape of 
your workpiece, drilling with 
HI-STANDARD Gun Drills is an 








DRILL TIP AND SHANK CROSS-SECTION 
Oil Coolant Passage 
Carbide Weor Strips 


4 \ 
‘Flute for Chip 


| cr 
Solid Carbide 
High Speed Steel 


outstanding time-and-money saver. 
Any material that can be machined, 
can be gun-drilled. 
Gun drilling is one important way 
in which forward-thinking manu- 
facturers are increasing production 
and cutting costs. To find out how 
your company can do the same, 
write for your Hi-Standard Engi- 
neering File 20 today! 

*Also called ‘‘deep-hole drills” 


Pioneers in the Design and Development of Gun Drills 
for more than 30 Years 


~* HIGH STANDARD 


MANUFACTURING CORP. 
HAMDEN*CONNECTICUT 


USE READER SERVICE CARD; INDICATE A-9-242-1 





MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


iN Automation / 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures . . . accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 
bushings. Get the full story: 
Write for information and PATENTED 
price list, ask for Catalog No. 1. Tungsten carbide rings at the points of 
42 wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 


W. F. MEYERS COL INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-9-242-2 
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If you are forming light metal parts, 
HI-DEN has important advantages to 
offer. Why not send today for Tech- 
nical Bulletin and literature showing 
how to improve quality while lower- 
ing costs? 


~ arkwood fj,,aminates, Nc. 
sae 31 Water St., Wakefield, Massachusetts 
USE READER SERVICE CARD; INDICATE A-9-242-3 


The Tool Engineer 





You can The Cleveland Twist Drill Co., with its more than 80 


years of experience and “know how”, is constantly work- 


CU T Y Oo U a COSTS ing on new developments and improvements to keep 


pace with modern metalworking techniques. Every tool, 


with these new designed and manufactured to the same high standards 


which have made the familiar Oa trademark famous, 


e . - 
a n d a m Pp rove d will give you more production per dollar. For complete 
information, contact our nearest Stockroom or... 
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1242 East 49th Street + Cleweland 14, Ohio 


Stockrooms: New York 7 °* Detroit 2 * Chicago6 °* Dallas 2 ¢ San FranciscoS * Los Angeles 58 
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Dow’s basic position in epoxy production 
assures purity, narrower ‘‘spec’’ range 


New Dow Epoxy Resins provide outstanding purity because water-clear liquid resin) and Dow’s new line of water- 


no other company makes so many (more than 93%) of the white solid epoxy resins. 
raw materials that go into them. And the one sure way to 


control purity of epoxy resins is to make the raw materials With years of experience in produc ing epoxy raw materials 
in your own plant, under your own supervision. Dow can assure you Dow Epoxy Resins will best meet your 
highest specification standards. For information or copies of 


Purity is only one benefit enjoyed by users of Dow epoxies. this cartoon contact your Dow 
Others are: better quality control, narrower range of speci- _ sales office. Or write: THE DOW 
fications, an assured source of supply, and versatility of raw CHEMICAL COMPANY, Midland 
materials. The exclusive control of ingredients has resulted Michigan, Coatings Sales De 
in new and improved epoxies such as D.E.R. 332 (new partment 2260M. 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-244 


The Tool Engineer 





Edlund Model 4F 


A work-horse 
production machine 
for heavy duty 
drilling and tapping 
operations, 

1%" capacity with 
infinite selection 


of speeds to 2200 rpm 
12° Overhang 


Pedestal or Round 
Column Types 


Write for Bulletin 170 R 


“F’’ SERIES 


Edlund Model 1F 


Sensitive machine 
for small parts 
and components. 


Infinite selection 
of speeds to 10,000 rpm 


7” & 10" Overhang 
%e'' Capacity 
Pedestal and Bench models 


Write for Bulletin 160 ‘ 


¥ 


Versatile Drilling 


EDLUND 
ore Variable § 


Edlund Model 2F 


A top production 
machine for medium 
to heavy drilling 
and tapping. 


Infinite selection 

— to 3,600 rpm \: 
12’’-15"" Overhang 

tes Capacity 

Pedestal and Round 

Column types 


Write for Bulletin 140R 


Machines 


Pa 


ve PSS 
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Edlund Model 2G 


Vertical Gun 
Drilling Machine 


Deep hole drilling up to 

7'2” at production rates 

in one single operation 
producing extremely straight 
smooth holes with a 

finish from 

4-8 micro-inches. 


58” Capacity with 
spindle speeds to 


8000 RPM 
12” Overhang 


Write for Bulletin 2G 


EDLUND REPRESENTATIVES IN MAJOR CITIES 
& D L U be D MACHINERY co. Cortland, New York Division of Harsco Corporation 





fe or Taper Shank 


Convenience with 
Straight Shank Economy- 


Small Tool 


UTILITY 
DRIVERS 


Use them to speed peacetime production. Ford, 
General Motors, Chrysler, General Electric, Inter- 
national Harvester, Caterpillar Tractor —thousands 
of large and small manufacturers and tool shops 
have been driving drills and other small tools 
with these sleeves since World War | — for years 
they've been specified standard. 


Upilify 


This removeable taper shank reduces small tool 
costs 40% and more, by actual customer records. 


THE J. C. GLEWZER ©©. Wc. 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. 


USE READER SERVICE CARD; INDICATE A-9-246-1 


Ke. IMMEDIATE 
DELIVERY 





Soft-Blank Top Jaws are made to American 

Standards and may be used on any chuck 

having master jaws that are made to these 
specifications. 


Both Medium and Heavy Duty styles are carried 
in stock and are available for immediate delivery 
from 1020 steel. 


WRITE TODAY for SPECIFICATIONS and PRICES 
DEPT. A. 


Huron macwine propucTs ine 


6252 MONROE BLVD. e DEARBORN, MICH. 








USE READER SERVICE CARD; INDICATE A-9-246-2 

















The Aristocrat Line 


of 


ARSHALL 


GROUND FLAT STOCK 


OlLcrat 
AlRcrat 
MarshalLCrat 
OVER 2000 SIZES 
ALSO 
OIL HARDENING (SAE-01) 


WATER HARDENING 
(Commercial) 


DRILL ROD 


DOWEL PINS LAA 








For Name of Nearest Dealer Write 


ARSHALL 
STEEL COMPANY 


BOX 108, LAGRANGE, ILL. 


Write for Catalog 





USE READER SERVICE CARD; INDICATE A-9-246-3 


The Tool Engineer 



















| CHUCK BODY— > GUIDE HOLDER—in- 





, Ground to extra pre- ternal diameters and 
Moe. cision limits. Taper bore shoulder ground in one 
“ ie = 3 saw GUIDE— 4 THRUSTRACEBALL— 


Ground to perfect Hardened chrome steel. 
‘matching fit. ‘ 


...-the most 
precise chuck 
ever produced 


THE New SUpNBME a 7 > 


KEYLESS ss 
? OTN coh aby 
recisionis! Pia a: 


Made by Supreme ea x eh 4 
in Chicago, U.S.A., for ae 
the most exacting 
production line and “oak 5 
toolroom use. : | 














Exclusive tool steel jaws oe | fe) 


Precision-quality ball bearings 





Unsurpassed gripping power . 

Unmatched accuracy Sede : 7 
Trouble-free keyless action = 

Controlled uniform materials 


Available now: 2” capacity in Tapers . “5 SCREW—Corbo-ni-- 6 SLEEVE—Corbo-ni- 
2, 6,33... Ye” capacity in *6 Taper a ee See. wided Weel, extre high 


> surface hardness. 


” ” { JAW—Tool steel material, Ground = 
Available soon... %” and ¥% U Seinen tellin: fore per to gage mot 


capacities 





Supreme Industrial Distributors 


stock them to serve you. 


SEE IT AT THE 
WESTERN A.S.T.E. 
SHOW 
BOOTH 329 





2222 S. Calumet, Chicago 16 
A DIV. OF A*S*R PRODUCTS CORP. 


LOOKING FOR MORE FROM 


Trim steelcutting costs with 
Carboloy, Extra-Performance 
Grades 330, 350, and 370, and 
low-cost, General-Purpose 
Grades 78 and 78B 








Some steelcutting jobs call for extra-tough, extra-performance 
carbides. Others can only be handled profitably with low-cost, 
general-purpose carbides. That’s why we make them both. 


Where you need increased machine productivity and have 
long production runs, to keep cost-per-piece low use Carboloy 
Extra-Performance Series 300 carbides. Their added strength 
and stamina handle jobs ranging from heavy roughing to high- 
speed finishing . . . at a cost and rate no “premium” carbide 
on the market can beat. 


But, for general-purpose steelcutting jobs that don’t require 
the Extra-Performance carbides, use Carboloy Grades 78 and 
78B. Their top-notch performance, at low initial tool cost, will 
keep your machines operating profitably. 


Chances are, your plant should be using both grades. Your 
local Authorized Distributor of Carboloy cemented carbides 
can deliver tools, blanks and inserts you need .. . in a hurry. 


This complete team of Carboloy cemented carbides 
gives you more for your carbide tool dollar! 


__ |__| GRADES FOR MACHINING STEELS 
FOR MACHINING 
. 4 NONFERROUS MA 
GRADE cue * ae, 
330 Fre GRADE 
y er gist 999 


iad 
a 
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~ YOUR CARBIDE TOOL DOLLAR ? 


Cut nonferrous materials 
with low-cost Carboloy, 
Grades 44A and 883... 
get longer tool life, 
increase production rates 











These Carboloy cemented carbides are performance-matched 
to your cutting job for optimum machine productivity. 


For interrupted cuts and tough production runs, use Carbo- 
loy Grade 44A. High shock resistance and good wear resistance 
make this a versatile grade for all machining jobs where a 
rugged carbide is needed. 


When your job demands a carbide with built-in stamina and 
high wear resistance for general-purpose machining of non- 
ferrous materials, use Carboloy Grade 883. You will get longer 
tool life and lowest cost-per-piece. 


There are 5 Carboloy cemented carbides for cutting non- 
ferrous materials, including Grades 44A and 883. One of 
these is designed especially for the particular characteristics 
of your cutting job to give maximum tool efficiency. Job- 
matched performance of these Carboloy nonferrous grades 
means better value for your cutting dollar. 


To find out more about Carboloy Extra- Performance and General- 
Purpose carbides, or low-cost nonferrous grades, call or write: 
Metallurgical Products Department of General Electric Company, 
11157 E. 8 Mile Boulevard, Detroit 32, Michigan. 


CARBOLOY. 


Sw £ ae TF & DS canRa tt OG E: 


GENERAL @@) ELECTRIC 
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if your catalog files on Bellows “Con- 
trolled-Air-Power” Devices are not up- 
to-date, ask us to send you a new 


complete catalog. 


Write Dept. TE-958, The Bellows Co., 
Akron 9, Ohio. In Canada 
Pneumatic Devices 
Toronto 18, Ontario 


Bellows 
of Canada, lLtd., 








FOR FURTHER 


INFORMATION 


W h O Lic 


As reported by the foreman of a department at American 
Bosch, Springfield, Mass.: “We were milling a tapered slot 
in a 30 lb. housing for a CQ pump. When I told the operator 
we were going to “automate” the milling operation with 
Bellows Air Motors, he said “ixnay”, he didn’t want any part 
of it. 


“You should have seen him at the end of the first day. He 
went home like he was walking on daisies. ‘Baby’, he said, 
‘with this Bellows equipment, milling these 30 lb. housings 
is a lead pipe cinch.’ 

“He was happy. We are happy. He gets home in the evening 
fresh enough to play around the golf course, and we, well, 
we're getting better tolerances, better finish, at less cost”. 

* from the case history files of The Bellows Co. 
Wherever Bellows Air Motors and Bellows air-powered pro- 
duction units are used to convert manually operated units 
to automatic machines, you'll find both operator and 
management singing their praise. To the operator, Bellows 
equipment brings less fatigue, greater safety — to manage- 
ment, a better product at lower cost. 


1147-8 


he Bellows Co. 


DIVISION OF INTERNATIONAL 


AKRON 
USE READER SERVICE CARD; 


BASIC ECONOMY CORPORATION 


OH 


INDICATE A-9-250 
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First in the WORLD OF 

a | 4 | | | oe 
for every 
grinding 
purpose 


Throughout industry 












Norton abrasives are the 
most widely used, most 
highly prized . . . with 
long leadership in improv- 
ing product qualities and 
profits to give you the 


true “Touch of Gold”’. 
‘4 yr. 
—" 


pie ~~ 
Sag Pact mane * \ 
~ TY Guang - St gi 


Around the world and still expanding Grinding and Lapping Machine Plant — Worcester, Mass 


Refractories Plant — Worcester, Mass 


Abrasive and Grinding Wheel Plants — Worcester, Mass 
Santa Clara, Calif.; Hamilton, Ontario; South Africa; Electro-Chemical Plants Chippawa, Ontario; Hunts 
England; France; Germany; Italy; Brazil ville, Alabama 


Behr Manning Plants - ¢ vated Abrasit es and Pressure Norton Pike Plant — Sharpening Stones — Stair and 
Sensitive Tapes Troy, N.Y.; Canada; Australia Floor Tile — Littleton, New Hampshire 
France; Northern Ireland; Argentina; Brazil 
: ’ Bauxite Mines — Bauxite, Arkansas 
Electric Furnace Plants — Huntsville, Alabama; Chip 
pawa, Ontario; Cap-de-la-Madeleine, Quebec; Brazil General Offices: Norton Company, Worcester, Mass 


VORTON COMPANYS 


Headquarters for the “TOUCH of GOLD” 


ry , . . . 
I'he world’s largest source of abrasive research, manufacturing development, and service . . . all 
combining to aid your own production with improved grinding at lower cost. 


BIG STEPS FORWARD Some 
of the latest and most important 
Norton developments—from top 
to bottom: a 32 ALUNDUM G 
bond wheel, providing a unique 


SELECTION IN ACTION For 


ordinary grinding jobs the vast 


aluminum oxide abrasive of out 
standing performance plus the 
most advanced vitrified 
ever de veloped for precision, an i 


bond 


semi-precision grinding 
ALUNDUM TUMBLEX “S 
bonded spheres for barrel finish 
ing—spheres that get into areas 
where other shapes can’t reach 

A 44 ALUNDUM wheel, the 
most sensational non-premium 
abrasive ever developed for eco 
nomical grinding — both rough 
and precision. Advancements like 
these are typical of the more 
than 200,000 different types and 
sizes of Norton abrasive prod 
ucts that cover every 
grinding job 


modern 


DISCOVERING MUCH MORE 
Norton laboratory researchers 
numbering over 180 scientists 
and technicians, are constantly 
seeking to find out a great deal 
more about abrasives and grind 
ing wheels. Their chief interest 
is in developing new abrasives 
new abrasive products and im 
proved grinding techniques. Their 
many successes in research of 
this nature have stepped up 
grinding progress to lower your 
grinding 


amount of Norton know-how lit 
erature tells you how to select 
exactly the mght wheels, while 
the many Norton films show the 
nding methods. But you 

h 


} > ave new UNnUSUAI 
lems Then 


prob 
your distributor's 
Norton factory-trained specialist 
by studying your jobs can help 
you find the right solutions in 
quick time. And if necessary 
he'll « your regional Norton 
Abrasive Engineer for additional 
technical With 
like these, the grinding wheels 
you need will be proved in a 

tion—on your machines 


all in 


advice experts 


THE RIGHT WHEELS ARE 
RIGHT AT HAND Your Norton 
distributor is careful to keep his 
stocks fully adequate to meet all 
needs of his area. That's true 
too, of the stocks in the five big 
strategically located Norton 
branch warehouses in the 
Norton California plant and 
of the gigantic stocks at Wor 
cester in “Norton City the 
world’s largest grinding wheel 
plant, Headquarters of the 


Touch of Gold 





N O iw TO NF Glaking better products... to make 


ABRASIVES 


your products better 





NORTON COMPANY « WORCESTER, MASS. 


District Offices: Chicago* * Cleveland* + Detroit* + Hartford » Los Angeles Area (Huntington Park 
* New York Area (Teterboro, N.J.) + Philadelphia* + Pittsburgh* + St. Louis 


*Warehouse Facilities and Stocks at this location 


NORTON PRODUCTS 
Abrasives * Grinding Wheels 
Grinding Machines + Refractories 
Electrochemicals 
BEHR-MANNING DIVISION 
Coated Abrasives « Sharpening Stones 
Pressure-Sensitive Tapes 


Plants and distributors around the world 


BEHR-MANNING CO., Troy, N.Y. is a division of Norton Company 





The Cincinnati Milling Machine Co 
i fl 
» 
.* 
EF 


rN 


inductron and flamatic 


When it comes to selective part surface 
heat treating, production executives and 
plant operating men have shown an un- 
usual interest in Cincinnati 

For Cincinnati builds both induction and 
flame heat-treating machines. Highly ver- 
satile Inductrons and Flamatics 
such work as annealing, brazing, 


equipment. 


can do 
soldering, 
tempering, stress-relieving, shrink fitting 

and meet your cost-per-piece requirements 


‘ 


on high production quantities or varied, 
small-lot runs. 


For information, call in a Meta-Dynamics 
Division field engineer. Backed by the re- 
sources of Cincinnati’s completely staffed 
and equipped heat engineering labora- 
tories, your needs will be analyzed, your 
parts “‘test run’’, and specific, unbiased 
recommendations made. Of course, there’s 
no obligation. 





\ 


hardoung 
META-DYNAMICS DIVISION 


Machines for Metal Forming and Heat Treating 


THE CINCINNATI MILLING MACHINE CO. 


Cincinnati 9, Ohio, U.S.A. 











INCREASED ROCK DRILL BIT PRODUCTION 330 /0 


A midwestern company increased their pro- 


Write for 
BLUE SHEET on B-47 


This concise four-page folder 
gives all needed heodling and 
shop treatment details on 
B-47. Included is certified lab- 
oratory information on phys- 
ical characteristics, and 
complete data on forging, 
annealing, hardening, tem- 
pering, etc. Ask for your copy 


ADDRESS DEPT. TE-9 


FOR FURTHER 


duction of rock drill bits from 1500-3000 
per die ring to a consistent total of more 
than 10,000 bits by switching to Allegheny 
Ludlum's B-47 

But of even greater importance, they 
claim, is the dependability of B-47: 

‘The less breakdowns we have, the less 
die changes we must make and the better 
production we get. Also, we are able to 
plan our production on the basis of being 
sure of the reliability of our dies.”’ 

Continued high production is necessary 
to make these special ** bits com- 


die steel 


one-use™’ 


petitive in today’s market. B-47 practically 
eliminates unscheduled downtime caused 
by die failure 

A-L's B-47 is a tough hot work steel. It 
has excellent resistance to shock and abra- 
sion at elevated temperatures. Also, it is 
especially good for those applications 
which require ruggedness at relatively 
high hardnesses. 

Check — A-L representative today 
about Allegheny Ludlum's comple te line of 
tool and dic steels—a grade for every job. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh, Pa. 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


Allegheny any Ludlum 


INFORMATION, USE READER SERVICE CARD; 


INDICATE A-9-254 The Tool Engineer 
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Cadillac PLA-CHEK Gages are available 

in a complete range of sizes from the 

easily portable 6 and 12° models 

for smaller jobs, to the 18, 24, 36 
Height gage and micrometer settings are 5 to 20 and 48 models for larger inspections. 
‘ . } : A Precision-made risers in 6 and 12 
times faster with Cadillac PLA-CHEK than with elass, euch aa: te 82" adel bar the 
other methods of comparable accuracy. Less than 24° PLA-CHEK shown above, may be 
15 seconds establishes avy dimension within a 24 used with all PLA-CHEK Gages. 


range to limits of less than .0001”. No auxiliary 
ray block - ‘ —Pp A- = - 

vpaye S§ necessary PLA-CHEK is totally self LV ae a elt) te), me te) COMPLETE DATA 
contained. Dimensions are taken from the surface 

plate or from a base line on the work. Send coupon CADILLAC GAGE COMPANY 


FODAY for complete details! P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to 


Company 


COMPANY fia 


e DETROIT 5, MICHIGAN 


Zone State 
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are your 
bending 
Visit our Booth methods 'L 


+501 at the 
ASTE Western up to 


Tool Show 


for a live date? 


demonstration 


} 


LEARN HOW OTHERS ARE DOING IT NOW 


You will see how other people use 
ram — rotary — roll benders in their 
plants. 36 pages written in layman’s 
langucge... with in-plant pictures. 


Also letters from users. 
Write today for your free copy 


WALLACE SUPPLIES MFG. CO. 


_ 1304 W. Wolfram Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-9-256-2 





The New 
. .. TOOL ENGINEERS pripet cog ve 
AND TOOL ROOM FOREMEN Atomets ony ot yeu 


present machine tools 


FROM COAST TO COAST hms 


p in pro 


ARE SPECIFYING DIAL YOUR SIZE 


itr o tolerances 


controls... of .000008 


GRINDERS 
all types including ir 
terna surface ond 


centeriess 


HONING MACHINES 


DRILL BUSHINGS | ~-- 
AND WORK LOCATORS | 2c toners 


The revolutionary bushing that can be easily MILLERS 
and concentrically installed with only a hand 
FLARING TOOL and HAMMER Designed by 
tool engineers, FLAR-A-LOCK fills the need for 
a LOW COST TEMPLATE DRILL BUSHING for : ee. . 
either METAL, MASONITE or PLASTIC TOOLING you) key lo precision automation 

A Bushing that is highly resistant to wear | . ree. 
and retains perfect alignment during the longest Che remarkable new Electro-Autosizer will teed back I.D. data trot 
production runs a finished piece to machine controls so that the mating workpiece 
being ground fits exactly...7” one chuckin 


For full details—Write for Catalog 102B Use it also for automating post process inspection 


1] | 


For large or small lot jobs, with loose or extra fine tolerances, the 

TECHNO-PRODUCTS CORP Electro-Autosizer attachment is your Economical key to automation 
« 

ELECTRO -AUTOSIZING machine corporation 
BOX 308, SWARTHMORE, PENNSYLVANIA 


’ William Street * Closter, New Jersey 


USE READER SERVICE CARD; INDICATE A-9-256-1 USE READER SERVICE CARD; INDICATE A-9-256-3 
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FORGING: 


te | Die Lile 


STA 


ie ~ Up lo 400% 


with Induction Heating 


@ Naval Bronze, Silicon Bronze, Copper, Alumi- Why not have a TOCCO Engineer investigate 
num, Monel and all types of stainless steel are your plant to determine where TOCCO can cut 
heated for forging at the H. M. Harper Co., your costs and streamline your production? 
Morton Grove, Illinois. Regardless of material 

TOCCO can be profitably applied to brazing, 

heat-treating and forging operations in almost any 

metal-working plant. 


Production Up—In addition to the very important 
Savings in forging dies, TOCCO has increased 
production to as much as 265% of output possi- 
ble with former heating methods. On the |” type 
303 Stainless machine bolt blanks shown here 
TOCCO upped production from 75 to 200 parts 
per hour, using 35 K. W., 10,000 cycles. 


THE OHIO CRANKSHAFT COMPANY 
POSS SS SS Ses eeseeuseeeseunsseeeecesessereny 
Mail Coupon Today 
The Ohio Crankshaft Co. @ Dept. G-9, Cleveland 5, Ohio 
Please send copy of “Typical Results of TOCCO Induction Heating 


; Fs ae for Forming and Forging”. 
Versatile—The same TOCCO machine is used on Name 
stock of 3s” to 14” diameter; heated zones vary 
from %” to 4”. TOCCO’S automatic timing cycles 


provide complete uniformity of heating through- 


Position 
Company 


Address 
out both length and cross section—assuring a 


uniformly high quality product. 


Pee ee eee eee eee eee 
ese ee ee eee eee eee e 


City Zone State 


ee ee ee eee ee ee eee eee eee eee ee ee 
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uf TOOLS 


WING FAMILY! 


Floating Drill Holders 


Recessing Tool 
Swing Tool Attachment 
On ond Off Center 


Drill ng Attachment 


S Tool Slide Knurling Tool 


. \ Ut 
Releasing Die Holders 
Revolving Stock Stops for Acorn Dies 


R and L Turning 
Tool replaces an 
assoriment of 14 tools! 


Universal Tool Post 


Tool Holders for 
Multi-Spindle Automatics 
\'¢ 
» - i 
> NEW - 


fe to tte 


( Off Blade Holders : Kn ng Attachmen 
. : Bockrest Holder for Turret n 1 aoe 
a 


R and L TOOLS 


1825 BRISTOL ST., PHILADELPHIA 40, PA. 
([] Send me new catalog. 
[] Hove your local distributor ° 
demonstrate tools in our plant 


Carbide Bockrests 


Roller Bockrests 
NAME 


COMPANY Write for NEW catalog 


— f Aull TOOLS 


1825 BRISTOL STREET + PHILADELPHIA 4 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-258 The Tool Engineer 





‘ : | Vii : 
ny vier 


5 é minates need 
for spanner-type 
. wrenches; speeds 


se? on, ad ustment 


, y? 
and removal 


spring plungers Manes 
ean be installed 


with an 
ordinary : 
fe 1} ( Ae i ch | SPRING PLUNGER 


FOR ALMOST EVERY 
CONTROLLED-END- 


PRESSURE APPLICATION! 


en" 
Whatever your spring plunger application —tooling or original - fl 


y i 
equipment — you'll like the ease and speed with which Vliet 

















HH 


Standard 
Hexnose Spring Plungers can be installed 


Primarily used in ordinary jigs 


No more hunting for clumsy-to-use spanner-type wrenches o1 and fixtures. 


spec ial screw drivers— anv ordinary end, socket 
wrench will do the job quickly and easily 


Since the pl 


or crescent-type 


unger nose is always easily accessible, the Hexnose really 


pays off where periodic adjustments must be made. Hardening 
both body and plunger assures body life. Available in both 


standard and light end pressure models; 11 


Silvernose 
Light end pressure for repeti- 
sizes. tive die applications. 


y 


Same sturdy construction as other Vlier spring plungers cesrags _ 
: ‘ . : : . ° — For use with aluminum, brass 
and other soft materials. 
0 Large bearing surface overcomes binding 


f liar 
sures perfect ah 


vent of the plunger at 


‘ xt n 


Qe Concentricity between plunger axis and Hexnose 
body diameter held to .0015” T.L.P.R For greater ease in installing, 
- adjusting and removing. 
© Rust-proof finish and National Coarse Class 


threads prevent freezing in threaded 


ier end telescopes completely within 
Case-hardening assures extreme weal 
resistance. Ductile core overcomes brittle- 
ness and hazards of fracturing under impact, 


common with hardened, high carbon steels. 


6 Spring pressures are accurate, uniform and 
dependable 


= ~ | ae 
* Oh 4 E fj ENGINEERING 
6 ) Accurately radiused nose speeds loading ee 


: ; U 
and unloading of jigs and fixtures. 
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FIRST, BULLETIN 20 


This info 
et wi 


good start 


rmative book- 
1 get you off toa 


on the 


values, techniques and 


economies 


nperature 


of low- 
silver 


ing. A copy awaits 


our request 


Offices and Plants 


260 


Atlanta, Georgia 


Handy & Harman 

Sil-Fos Silver Brazing Is 

Used by Induction Motors Corp. 
in 5427 Different Motors 


Induction Motors Corp. of Westbury, New 
York, and Maywood, California, has built an 
outstanding reputation as a designer and 
manufacturer of sub-fractional horsepower 
motors...for 5427 high performance reasons. 
This large variety of motors, blowers and 
fans for an equally large variety of applica- 
tions, stems from 15 basic motor frame sizes, 
depending on length, pole materials, wind- 
ings, groove angles and the like. 

Handy & Harman silver alloy brazing is con- 
cerned with brazing the rotors. Each rotor 
(whatever the size) is joined by a preformed 
ring of Handy & Harman SIL-Fos, by induc- 
tion heating — at an alloy cost that is reck- 
oned in pennies. For example, the alloy cost 
per %” frame is two cents per joint, or four 
cents per complete assembly. 

That’s an example of the economics of silver 
alloy brazing. Performance requirements are 
quite another thing — and they are unques- 
tionably stringent. Many of these motors are 
used in aircraft and missile work and must, 
of course, meet the most extreme environ- 
mental conditions. 


Strength alone would be reason enough to 


* Bridgeport, Connecticut « 
Oakland, California « 


Chicago, lilinois  « 
Providence, Rhode Island «+ 


FOR FURTHER 


Cleveland, Ohio 
Toronto, Canada « 


INFORMATION, USE READER SERVICE CARD 


i a ae , 


* 


discuss the merits of silver alloy brazing . 
and to point out as a reason for its wide 
acceptance throughout industry. The facts 
are that there are many more benefits; gas- 
and leak-tightness, thermal and electrical 
conductivity, ductility, and production econ- 
omy — are all joint qualities of silver alloy 
brazing. At any time, we will be happy to 
discuss any or all of these qualities (and 
others), as applied to your product or pro- 
duction method. The benefits are large and 
you can enjoy them 


Your No. SOURCE OF SUPPLY 
AND AUTHORITY 


ON BRAZING ALLOYS 








HANDY & HARMAN 


Offices 
New York 38, N. Y 
Cities 


General 
82 Fulton Street, 
Distributors 


« Detroit, Michigan « 
Montreal, Canada 


El Monte (Los Angeles), California 


INDICATE A-9-260 The Tool 


Engineer 
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WHICH 


some good things 
1o know about 


Metal Cleaning 


METAL-CLEANING JOBS 


WOULD YOU LIKE 


TO IMPROVE? 


(re you cleaning metal in the most economical wav? 
Ser page Y of Oakite’ s } REL booklet on Vie tal Clear 


\re you cleaning metal the fastest way? See page | 


Do vou need room-temperature cleaning combined in 
one operation with temporary rustprooling? 

See pages 12 and 14. 

Do you know the advantages of alkaline pickling? 

Ser pave r 4 # 

Have you compared the values of iron phosphate 
coating and zine phosphate coating in preparation for 
painting? See pages 22 and 25. 

Can vou use a cleaner that removes rust and oil at the 


same time: often eliminating all need for pickling? 
See page 30. 


Do you have trouble stripping epoxy resins, pigment 
residues, phosphate coatings and under-paint rust? 
Ser pave 3]. 


How do you clean parts that are too large to be soaked 
in tanks or sprayed in machines? See page 31. 


(re you getting full profit out of your finishing barrels? 
) 


> 
See pao ) 


What de vou do when oversprayved paint neither floats 


nor sinks in vour paint spray booth wash water? 


See page 35. 


Do you need better protection against rusting In pro- 


cess or in storage’ See page 3/. 


gCiAUITED IND TRIA 
VJ 
5 


OAKITE. 


4 © 
ESS 


“ 
ATERIALS « METHODS © S 


ervice Representatives if 
tres of U.S. and nada 


ble Address: Ookite 





FOR FURTHER INFORMATION, USE READER SERVICE 


OAKITE PRODUCTS, INC 


He-e is the full tzble of contents of 
Oakite’s L1-page illustrated booklet 
called --Some good things to know about 
Vetal Cleaning” 


Tank cleaning methods 

Machine cleaning methods 
Ultrasonic cleaning 

Electrocleaning steel 

Electrocleaning nonferrous metals 
Pickling, deoxidizing, bright dipping 


Applying iron phosphate coatings in prep- 
aration for painting 


Applying zinc phosphate coatings 
Conversion coatings for aluminum and zinc 


leaning, removing rust and conditioning for 
painting in one operation 


Paint stripping 

Steam-detergent cleaning 

Barrel finishing 

Better cleaning in hard-water areas 
Treating water in paint spray booths 
Rust prevention 


Machining and grinding 


FREE kor vour copy of ‘“‘Some good 


things to know about Metal Cleaning” write to 
Oakite Products, Inc., 26 Rector St., New York 
6 x. %. 


CARD; INDICATE A-9-261 





SPECIFICATIONS : 
Size of table is 3-3/4” x 4”. Maxi 
mum table travel is 1-1/2”. Great 
est distance between table and end 
of spindle 4”. Preloaded ball bear- 
ing spindle with four speeds 1725, 
2600, 3000, 4700 RPM. Motor 1/2 
HP, 110V, 60C. The micro-drill press 
may also be had with a 3450 RPM 
motor, doubling the above speeds 





SMALL DRILLS MUST BE HELD IN PRECISION 


COLLETS TO ASSURE ACCURACY 


JTEVIN, ,, MICRO DRILL PRESS 


FOR VERY SMALL HOLES 
DOWN TO .002” 





In the LEVIN micro-drill press drills 
are held in precision collets. Runout 
is reduced to practically zero and 
drill breakage from this cause is 
eliminated. Collets are available in 
a complete range of sizes down to 
1 mm (.004”). Send for catalog M 
describing complete line of micro- 
drilling equipment, collets, instru- 
ment lathes and precision tools. Louis 
Levin & Son, Inc., 3610 S. Broadway, 
Los Angeles 7, California. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-262-1 











‘ 
pete 


PROVEN TO BE FAR ADVANCED 


OVER OTHER TYPES OF HOLDERS! 
Save time on production and non 
4 production jobs. KDK Tool Holder and 
° Bars give unlimited operations on 
set-up. 5 bars will hold 9 tools with 
NN 24 combinations that can do most 
' 
‘ - 
' ‘ 


any job and save hours of set-up 
time. KDK permits quick change of 
bars, increasing production as high as 


400% over other type holders 
PARTING BAR 
| comsinanion | ® REDUCES SET-UP TIME AND 
INCREASES MACHINE TIME 
Tool Locks ® REDUCES OPERATOR FATIGUE 


Ba with Touch AND INCREASES TOOL LIFE 
s y of 





Call or write for an 
amazing demonstration... 


KD K iros: 


Manufactured by 
L. W. (JACK) KUHN 
3008-10 Tweedy Bivd. © South Gate, Calif, 
USE READER SERVICE CARD; INDICATE A-9-262-2 





A Complete Sheet Metal Shop in One Machine 


PULLMAX 


DOES ALL OF THESE OPERATIONS 


Roeser 
STRAIGHT CUTTING 


[B*se) 


INSIDE SQUARE CUTTING F : . LOUVER CUTTING 








JOGGLING —* 9 Ss IRREGULAR 
OR OFFSETTING \ ees OR FREEHAND 


~~, 
\ 
SLOT CUTTING FLANGING NIBBLING EDGE BENDING 


* CUTS MILD STEEL UP TO ''/;,” 


The one machine that’s sure to save 
time, labor and: material when you 
work sheet or plate. Eliminates ex- 
pensive die costs—easy to operate. 7 oe ae eed 
sizes to choose from. tion right in your plont. 
16 m.m. Sound Film available 
Write for free catalog on Metalworking Ideas. 


AMERICAN PULLMAX CO., INC. 





2451 N. Sheffield Ave., Chicago 14, Illinois 
USE READER SERVICE CARD; INDICATE A-9-262-3 
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DESIGNED 


BUILT 
TO TAKE 


iis engineering and construction detail of the 
improved O-M Tie-rod Hydraulic Cylinder adds to its 
overall operating efficiency under heavy work loads, 
assuring maximum smooth performance with min- 
imum maintenance. It is ruggedly constructed of 
heavy walled, seamless steel tubing microhoned to 
minimize friction. The rolled steel heads are recessed 
to confine the tube, prevent breathing and to provide 
additional protection against leakage under the most 
severe conditions. Heads can be rotated independently 
at 90° intervals for convenient port location. The 
piston rod is of stress relieved, high tensile steel, hard 
chrome plated, turned, ground and polished. The 
rod gland cartridge that is threaded for quick, easy 
removal, is accurately piloted in rod head to assure 
perfect alignment, also serves as pilot for cylinder 
mounted on rod end. Rod gland contains extra long 
bronze rod bearing for maximum support of piston rod. 

Vee type, non adjustable, self compensating, rod 
gland packing provides multiple lip seal. Cartridge 
“OQ” ring, with leather back up furnishes a positive 
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seal. Rod wiper or interchangeable metallic scraper 
prevent dirt from entering cylinder on “in”’ stroke. 
A complete selection of mounts is available. 

These and many other features are described in de- 
tail in our latest catalog No. 105. Write for your copy 
TODAY or consult your local O-M representative. 


ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 


[-] Have representative call 
\ 


\ [} Send Bulletin 105 


Name____ Position__ 


Company___ 


Address 





City Zone State 
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...80 Card machine screw taps are uniform, too 


Your productions consistent 
...because Card taps are uniform 


Your first step in consistent production performance is the cutting tool itself. Because Card 
machine screw taps are identical they keep production up to par — and predictable. Shopmen 
know about the uniformity of Card taps. Card gages are like that, too. 
S. W. CARD DIVISION, Mansfield, Mass. Card Warehouses: Atlanta, 
Chicago, Detroit, Fort Worth, Los Angeles, New York City and San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 














/f you use reamers as much as This brand cuts down your reamer 
screw machines use bar stock... usage, production time and costs! 


wv 





The more you use reamers — high speed steel or carbide — 


the more you need Union 


Union reamers, high speed steel or carbide, are all alike in one feature. Their consistent top 
quality reduces your production costs and improves your production quality. Union also 
manufactures drills, milling cutters, gear cutters, end mills, hobs and inserted blade cutters. 
Available nationally through Union Distributors and stocked in Union —~ 

warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York ( )) 


City and San Francisco. 


TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. CARD DIVISION, Mansfield, Mass.; BUTTERFIELD DIVISION, Derby Line; Vt. 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 





are you GEARED 


for COMPETITION ? 


¢ SYKOMATIC'= 


new Magazine Feed 


GEAR SHAPER 


SPECIFICALLY 
DESIGNED TO CUT 
COSTS IN THE QUALITY 
PRODUCTION 

OF SPUR AND 

SINGLE 

HELICAL GEARS 





Here is a dramatically new development in gear 
cutting machings produced by the Sykes Organi- 
zation — known throughout the world for quality 
and workmanship in the specialized production of 
gear generating machinery. 


The Sykomatic, 
corporates 


demonstrated at the ASTE Show, in- 
more extraordinary and practical features 
than any other gear shaper in its class; features which 
you will find invaluable in the production of straight and 
helical gears in quantity which can only be produced by 
the shaping method. The rotary turret magazine holds a 
number of gear blanks depending upon the size. The turret 
Me Mg 
making possible the operation of several 
machines at full capacity. The application of transfer line 
equipment to the Sykomatic can be effected when necessary 
and without difficulty. The automatic cycling or single 
a UU 


simultaneous 


Other advantages incorporated into the Sykomatic are too 
numerous to list here. Why not write for our new 
Sykomatic Gear Generator Brochure with complete infor- 
mation and specifications for this economical 


, vastly more 
efficient gear generator. 


Installations of all Sykes Gear Machines are supervised 
by our own factory trained sales engineers and carry a 
one year service guarantee. 


For detailed information and specifications, write for Brochure. 


For Information, contact 


sil, SYKES MACHINE & GEAR 


SfKES ore) fe) 7 Nile). 


744 BROAD STREET © NEWARK 2, NEW JERSEY 
a — > Telephone: MArket 3-3290 © Cable: Sykus Newark 
(A 
ae rreet 


a 
Sykes Tool Corp. Lid., Georgetown, Ont. and Montreal, P.O 


USE READER SERVICE CARD; INDICATE A-9-266-1 


E CUSHIO 


Offer 4-Point SUPERIORITY 
Over Springs, Rubber Bumpers 


1 
Adjustable com- 
pression provides 
ideal blank hold- 
ing pressure. 


Bronze bearing 
surfaces give 
maximum _ stabil- 
ity. 


Constant pressure 
assures equal 
loading at start 
and finish of 
draw. 


bat 


Ful! Universal Pneumatic Die Cushion 





Simple mounting, either bolster or press bed. More stable installation 
possible due to method of suspension. 


Write For Catalog F-44-A 
DayvTon ROGERS 


Sh crsee ficrvtrg ft 


tak é +" 


MINNEAPOLIS 78, MINNESOTA 
ASTE Western Tool Show, Los Angeles, Sept. 29-Oct. 5 
USE READER SERVICE CARD; INDICATE A-9-266-2 
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OPTICAL 
DIVIDING HEADS 


| READING 
( i 4 





SECONDS 
\. OF ARC 





This new OPTICAL DIVIDING HEAD is a MUST for the critical in- 
dexing work which industry requires today. SPEED and EXTREME 
ACCURACY of indexing that would be impossible with mechanical 
type heads are outstanding features of the OMAT OPTICAL 
DIVIDING HEAD. MODERATELY PRICED. 
These PRECISION-BUILT optical dividing heads are constructed 
for long and trouble-free life. 


OPTICAL SCALE READING DIRECT TO 2 SECONDS 
SWING 61/2" — MAX. DIST. BET. CENTERS 14'/2" when 
used with Std. Base furnished. 
SIZE OF HEAD: Length 71/2" BASE PLATE DIMENSIONS 
Width 6% 30" x 15" x6" 
accom ou meCT «| Height 71/2" which is furnished as Std. Equip't. 
To! Send for Illustrated Folder — Code GIUNS 


GEORGE SCHERR CO.., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


200-TE LAFAYETTE STREET e NEW YORK 12, N.Y. 
USE READER SERVICE CARD; INDICATE A-9-266-3 
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y STEELGARD ~ 


S. PAT. OFF 


“ RUST PREVENTIVE ~ 


For Every Metal 


cos an 


4 


Manufacturers for years have found that STEELGARDS immediately and economi- 
cally solve their rust problems because these very effective rust preventives stop rust 
two ways: (1) they supply the desired protective surface coating; (2) they arrest 
action under the surface coat. 

STEELGARDS are a series of every con- 
ceivable type of rust preventive. The amount 
of STEELGARD deposited on the metal can STEELGARDS.. 


be regulated by the type selected and the Are made for use on all metals including 
dilution used cast iron, cast steel, etc. Some produce 

invisible films which cannot be seen and 
STEELGARDS... which are not sensitive to the touch 


Others produce oily coatings . . . some, 


1. Are far superior to conventional oils, vaselines, 


dry waxy coatings. Others canbe 
petrolatums, waxes, greases. 


painted over without removal and some 
. Can be applied to wet or dry surfaces, inside or 


combine the properties of detergency 
out, on metal to be covered or uncovered. 


along with reduced surface tension. 
Adhere to all metals uniformly and continuously. Some burn off completely in annealing 
Are non-flammable, practically odorless. while others do not 

Are non-staining in most grades. STEELGARDS are available in the 
Are applied by brush, spray, dipping. type desired for water phase applica- 
Can be removed easily without special equipment. tion. Other grades are used as re- 
Provide greater economy, stop waste and mess. ceived | pi cut back with solvents or 
mineral os 


Write us on your letterhead ab 
rust problem. No matter how difficult 
there's a proven grade of STEELGARD 


rust preventive fo solve it 


. 
‘¢ < 
“4 eristor 3° 0 
40ripHia 4 ® 


Original Products and Processes Since 1936 
Manufacturers of 


HAMIKLEER, AcTIVoL, HAmICcoTe, 4th and BRISTOL STS., PHILA. 40, PA. 


STEELGARD, IMMUNOL DAvenport 4-4000 Service Representatives in Principal Cities 
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Withthis = _— 
new § 
socket head 
Cap Screw 
you can Pre-Load 
without 


indentation! 





ewP-K 


PRE-LODE ~ 


Now . . . Parker-Kalon’s new PRE-LODE 

Socket Head Cap Screw gives you greater 

bearing surface under the head than ever before! 

With this new head, a research achievement 

resulting from the combined efforts of the Socket 

Screw Manufacturers’ Technical Committee, you 

can now apply higher torque . . . pre-load the fastener 

for maximum holding power without danger of 

marring or indenting softer materials in which the 

screw engages. This means greater load carrying 
capacity and better functioning in holes having a 
greater body clearance. P-K’s PRE-LODE Socket Head 
Cap Screws are designed for high tightening. In many 
cases, the socket has been enlarged to allow more 
wrenching area. Standard sizes \"’ to 1° PRE-LODE 
Socket Head Cap Screws are Size-Marked for easy 
identification, and are manufactured to exacting specifications. 
Available now from your authorized P-K distributor at no 


increase in cost. Write today for complete technical data and samples. 


Sold Everywhere Through Leading Industrial Supply Distributors. 


PARKER-KALON Pre: rove socks read cap 


PARKER-KALON DIVISION, General American Transportation Corporation, Clifton, New Jet 





Only Parker-Kalon offers both PRE-LODE and SIZE-MARK in ~ ck 
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TYPICAL SCHRADER SIMPLIFIED VALVE DESIGN 


. another reason why your air system installations will perform best. 
A—Mounting holes always conveniently located. 
B—“0" rings used for surest airtight seal. 


C—Dil-resistant synthetic rubber used in washers for 
positive leakproof seat. 


DO —Stainless steel springs: rust resistance, longest service life 
E—Sturdy plated piungers, quick acting, smooth-operating 


F—All parts designed for greatest air flow, longest life 
and simplicity of replacement and interchangeability 


INSIDE EVERY SCHRADER VALVE 
YOU CAN SEE SCHRADER QUALITY 


2 and 
3-WAY VALVES 
(Roller Lever) (Angie Lever) 2and 


3-WAY VALVES 
(Hand Lockdown) 


© ii 
iE 


gs 


th 


h x 
aN 


Silieader makes 

complete lines of 
byes Air Control Valves 
4-WAY VALVES (Foot, eae for everything you need a iecheaiesls tena 


|, Knee) 


i 


‘1 


Plus hundreds of Air Cylinders and accessories for every need 


Send for Schrader Catalog j 
on full line of air control products. / 


a 


——~. 
“edie 


A. SCHRADER’S SON °® Division of Scovill Manufacturing Co., Inc SN 
462 Vanderbilt Avenue, Brooklyn 38, N. Y 


ion of SCOVILLE QUALITY AIR CONTROL PRODUCTS 
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This valve 


gets a leak-proof seal 
from a 
Blanchard Surface Grinder 


“The Blanchard Surface Grinder is one of the most 
important improvements in our modernization program.” 
This report comes from the Commercial Refrigeration 
Division of Bendix-Westinghouse Automotive Air Brake 
Company —makers of power and condensing units 


for refrigeration equipment. 





The Blanchard No.18 Surface Grinder putsa surface of 5 micro inches or better on Bendix- Westinghouse valves at the rate of 75 pieces an hour. 


A Blanchard Model 18 Surface Grinder is used to finish 
grind valve plates used in Bendix-Westinghouse electric 
refrigeration compressors. They say: “This operation is 
very important, because — with a surface finish of five micro 
inches or better —we get a perfect seal on our gaskets 
and valves, eliminating the possibility of leakage.” 
Is there room for improvement in your surface 
grinding? For best results. .. 


PUT IT ON THE GLUNUAIUAID 2 te fr yur fe cony of nt don on 


Blanchard,” fifth edition, and “The Art of Blanchard 


Surface Grinding,” fourth edition. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-270 The Tool Engineer 





DIE-PRESSED FORGINGS, made of twice-wrought metal, 
per1or tor t\ ensenes wecuracy. Savings replace m 

t ire less in first cost than 
machinin to si 


] 
t 


4 { 
st—lowel! finishing cost. 


MULTIPLE-PLUNGER AND PROGRESSIVE-TOOL-PRESS PROD- 
UCTS are cutting ts thre 


\I reasons: The verican Brass ( ompany’s complete d 


uighout industry—often over 50 
iesl 
mg experience, specialized producti 
tion « t stock tools Me t ils coppe zr, ¢ yp 


1, stainless steel, or aluminum. 


( 

er a VS, nICcke 

| ; 

| | ERE are four immediate approaches to cutting costs. 
Re-evaluate vour designs and fabrication methods with 


these short cuts to finished products in mind. Wherever you 
pe a possible Saving 


on. ste 


send a sample, drawing, or descrip- 
with the quantity you need, the metal or properties you 


require—and ask for a quotation. Address: The American 
Brass Company, Waterbury 20, Conn 


tion 


In Canada: Anaconda 
American Brass Limited, New Toronto, Ontario. 
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» . at the 
way you are fabricating metal parts. Cost-cutting pos- 
sibilities are almost unlimited with these Anaconda 


pre-formed mull products and press products. 








SPECIAL-SHAPE TUBES is in tl 
eral steps in arrivin i 


1 holder (above 


ie case of Electrolux, save 
ed part Brass electric-motor 
momically from long lengths of 

th brush and spring. Uniform 


vide good brush stability 


. a 7 


4 
Aaa usthas, 








EXTRUDED SHAPES. Wherever you fabricate from solid rod or 

bar—or castings—consider savings in machining, tooling and s« rap 

by use of extruded shapes. Albert A. Weiss & Sons substituted 

tw extruded shapes, above, for i sand casting cut cost of ther- 
yneter case » got | 


, > 
t an additional 30 saving 


iuse of consistently unifor | 


in assembly 
m dimensions, 


DIE-PRESSED FORGINGS - SPECIAL-SHAPED TUBES 
EXTRUSIONS - FABRICATED METAL GOODS 


products of 
I 
z 


5 em, J ‘y £ F it > § 
¥ a) 3 - . F | "\ “a f % 
a : gos .. ers ge, 


Made by The American Brass Company 
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Do your machines 


have a 


Built-in Future? - 


When you buy new hobbing machines, gear your thinking to the future. 
It is not enough just to meet today's production requirements. The 
machines you buy now must have “built-in” features that will measure 
up to the high-speed production demands of tomorrow. 
The Lees-Bradner Company manufactures a complete line of hob- 
bing machines designed to fulfill varied requirements. 
For example, this 7-HD Hevi-Duty Single Spindle Hobbing Machine 
is built to hob today at fomorrow’s higher feeds and speeds. It's a 
heavy, powerful machine equipped with a new hob head featuring 
an axial shift of 31% inches. 
The 7-HD is also available in 4 and 6-spindle rotary models. 
For complete technical information on Lees-Bradner “years ahead” } 
Hobbing Machines send for your free 7-HD brochure... or contact Features of the LEES-BRADNER 
the Lees-Bradner representative in your area. 3 7-HD Hevi-Duty Hobbing Machine 





IF YOU THREAD OR HOB... GET A BETTER JOB WITH A LEES-BRADNER [uy ce ie 





Maximum hob size 4"x4" 
Max. dia. capacity with 4” hob 7” 


Max. dia. capacity with 3” hob 8” 
* ; Axial shift to hob 
Weight, net Ibs. y 


CLEVELAND 11, OHIO 
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GATCO ROTARY BUSHINGS [i iy oe FOR ao HEINEMANN 


WITH 
Your Boring Bars 
FOR 


{CCURACY 


ond 


SAVE WEAR 











ROTARY BUSHINGS 


nstruction — Reduces 0 FOR DRILLING, CORE DRILLING 


ninates expensive 


ud 


ROUGH AND FINISHED BORING 
The inner race o. the GATCO 
bushing rotates with the tool, 
piloting the tool accurately 
below or above the work—or 


both 
42324 ANN ARBOR ROAD 


| GATCO ROTARY BUSHING CO. ‘ates 


wear — Prevents seizure 
pilot breakage — Espe: 
adapted where pre 
required 


ORIGINATORS OF THE 
ROTARY BUSHING 








A mirror like 
USE READER SERVICE CARD; INDICATE A-9-272-2 Brightboy finish not 


obtainable by any other form of polishing 

WAY (i A RD \\ ' Brightboy’s unique RUBBER and ABRASIVE action 1} I 
iperb finish which reflects the high skill of our aftsr and our 
ise of the finest materials” ay Mr. William Hein emar of ine 


s K E EP WAYS CLE AN mann Saw Corp., Canton, Ohio 


i FOR MANUFACTURING & MAINTENANCE OF TOOLS 
orers ve eee SINGLE-STEP BURRING, CLEANING, FINISHING, POLISHING 
@SAVE THE MAN 


MADE OF in Entirely New Concept of Abrasive Applications 
Made by experienced men OIL RESISTANT Stock numbers match-mated to you require ments. Silicon Carbide 
to fit your needs. ee =! COATED FABRIC and Aluminum Oxide grains, fro xtra fine to extra coar Soft 











firm and tough rubber binde i our ealer tor catalo 


grains, textures, applications, 
HIGH ABRASION —s ee ae 


machine speeds us 1 
TEST annot supply you or on any 
problem in which finishing i 
ivolved 
Brightboy Industrial Division 
Weldon Roberts Rubber Co 


WRITE FOR DETAILS 95 North 13th St., Newark 7, N.J 


Manufact 
: MCWILLIAMS STREET 
. 
CAN Pro Qycctateon FOND DU LAC, WISCONSIN 
USE READER SERVICE CARD; INDICATE A-9-272-3 : USE READER SERVICE CARD; INDICATE A-9-272-4 


272 The Tool Engineer 

















Buying bar stock for hollow 


Why pay for all 
this steel 


When you can 
start with this? 


Buy TIMKEN 


If you’re making hollow parts, and 
bore cut solid bar stock, you're pay- 
ing for steel you don’t use. But 
Timken seamless steel tubing 
comes with the hole already there. 
You pay only for steel you use. 
On top of this saving, you cut 
machining costs. By eliminating 
that unnecessary boring opera- 
tion, you free part of your screw 
machines for other jobs—add 


machining capacity without adding 


P 


machines. 

Our engineers will be glad to 
recommend the most economical 
tube size for your hollow parts job. 
By studying your problem and mak- 
ing recommendations, they'll save 
you money—and the Timken seam- 
less steel tubing they suggest will 
be guaranteed to clean up to your 
finished dimensions. 

The piercing process by which 
Timken seamless steel tubing is 


Fine 
Alloy 


seamless steel tubing 


made is basically a forging opera- 
tion. You get fine forged quality—a 
uniform spiral grain flow for greater 
strength, and a refined grain struc- 
ture. And through our rigid quality 
control uniform quality is main- 
tained from tube to tube, heat to 
heat and order to order. 

The Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: 
“'TIMROSCO”, 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Progression of pieces, all UHB-711 Tool Steel: punch, dic 


blanked part, drilled and finist 


| assembly. 


UDDEHOLM UHB-711 Tool Steel 
Solves Die And Product Problem 


How many ways can a good tool steel work for 
your In your die? In your product? Saving produc 
tion steps? Uddeholm’s heavy duty, oil hardening 
UHB-711 recently did all three. As a result, 
Harvard Tool & Die Co., of Hartford, Conn., was 
able to blank a part that once had to be produced 


entirely by machining 


Phe part, a small latch assembly, supplied to Gen 
eral Electric, had been machined from a 14" thick 
and 4” wide hot rolled bar. Production was costly 
Small in section, the part was subject to fatigue 
failure at its point of stress. Yet its critical function 
permitted no such failure. G. E. found that the 
excellent toughness and shock resisting qualities 
of Uddeholm’s UHB-711 beat the fatigue problem 
in the latch. Then they found that these same 
properties, in a blanking die of UHB-711, also 


why 


Tool and Die Steels 
Specialty Strip Steels 





Offices and 
Warehouses 


District Representatives 


CHICAGO: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 


permitted them to blank out the latch with a 3, 64” 
radius at the point. Their last question was 
answered when the latch, heat treated after drill 
ing, finish machining and bending, held per 
fectly to specified tolerances. Final testing by 
Magnaflux provided a rejection rate of practically 
nothing. Now Harvard is also getting excellent 
results from a die of UHB-711 that is blanking a 
e” thick 321 Stainless Steel! 


hole 574.” x 1174” in 


Performance like this is typical of all Uddeholm 
tool steels. Users are continually finding Udde 
holm tool steel the answer to their problems. A 
complete selection of air, oil and water-hardening 
types is available. If you have a tool steel problem, 
or if you merely want the best in tool steel quality, 


see your Uddeholm sales re presentative today 


Write For Tool Steel Stock List No. 12 


UDDEHOLM COMPANY OF AMERICA, INC. 


New York: 155 East 44th Street, MUrray Hill 7-4575 
Cleveland: 4540 East 71st Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 





PHILADELPHIA: Frank T. Campagna, 34 South 17th Street, Rittenhouse 6-4290 
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DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 
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Vital 
reat-(ojallal—milsal— 


saved by 


sted C=) gg 


6”” CYLINDER . 
ROUGH BORED —_—) 
SHOULDER TURNED a 


5”’ CYLINDER 
COUNTERBORED 





BOTTOM. TURNED 


\ 


_—— 


O K carbide tool 
bores 2 diam, turns 
shoulder and bottom, in less than 2 min. 


combination boring heads At the Waterbury plant of Vickers Incorporated, machine 
multi-diam tools time is drastically reduced with this special O K carbide head 
trepanning tools for boring and counterboring cast iron hydraulic pump bodies. A single 
form cutters plunging cut completes four operations at the same time. 
You can buy similar O K multiple-operation tools, boring heads, reamers, 
trepanning tools, gang mills for $150.00 to $200.00. An investment 
a that pays for itself many times over, generally the first week 
the tool is on the job. Engineering service is free. Write 


for Book of 50 Engineering Prints of Multi-diam Tools. 


odern milling cutters 
fo. modern milling machineg 


THE OK TOOL COMPANY, INC. * 300 Elm Street * Milford, New Hampshire 


gang mills 
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INTERNAL 870-C, only vertical internal 
shaver where a heavy mass (chuck and 
gear) drives the cutter. Reversals im- 
pose no abnormal loads on cutter teeth. 
This prevents excessive cutter breakage. 
Extras—plunge shaving. 


‘ 

\ 
UNDERPASS 870 Gear Finisher for 
fastest shaving—long or short run—of 
spur, helical, herringbone or shoulder 
gears. Extras—the new knee, new 
cutter-saving drive, crowning cutters, 
easy to set up and operate. 


= 


READILY AUTOMATED—Michigan 870 
and 870-A shavers can be partly or 
fully automated. They are the only 
vertical shaving machines featuring 
‘straight-through’ automation. They can 
be automated to load or unload from 


front or back. 


TO GET BETTER GEARS 
AT LOWER COST 


...look for the extras 


Michigan's latest 870-series Gear Finishers are loaded with 
EXTRAS. A new knee assembly brings all controls to the 
front—and puts the operator closer to the work. Operators 
like ease of setup, vernier and dial locating, and the simple 
locking. Work located above cutter makes manual loading 
safer, automatic loading easier. Machine ways are up out 
of the way of contamination by chips or foreign matter. 
Timken bearings, extra-rugged fully splined shafts and a 
shock-absorbent drive, provide a sturdy no-backlash drive. 
Starts and stops are cushioned to keep cutters operating 
longer. Every installation has the EXTRA of being individually 
Michigan Application Engineered to cut costs. 


Write for descriptive literature. 


UNIVERSAL 870-A (with new knee) permits adjustable 
automatic upfeed to be used with any of the three basic 
shaving methods. Extras—faster approach, longer tool life. 
Optional crown shaving attachment (permits shaving of a 
series of gears with varied crowns using only one tool). 


May we have the Michigan Tool 
engineering representative in your 
area show you how Michigan 
gear finishing can make 
your geared parts even better. 7171 E. McNICHOLS RD., DETROIT 12, MICH., U.S.A. ~ 

IN CANADA: COLONIAL TOOL CO. LTD. 
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Look ot New Britain's 


new automatic 
bar machines 


The widest range of spindle speeds 
among machines of comparable ca- 
pacity and accuracy. 


Look at New Britain's 


exclusive 
chucker arms 


ANA 
ig 
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All the ruggedness of a cross slide, 
but with two-way motion for cut- 
ting O.D.’s, I.D.’s, tapers and radii 
and for recess boring, in addition to 
facing cuts. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 
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Machined complete in one set-up to within a guaranteed accuracy of * .00025” 
Contours, surfaces and punches with curved necks 


Brass electrodes @ Die sections 


Machine components @ Core pins 


with thee SEMCO Form and Punch Shaper 


OPERATION OF SHAPING ARBOR Arbor does not rotate 





CASE HISTORIES 


Total length of punch a 
Length of profile 

Rooted straight through 

Shaping time in minutes 


Distributors in principal citte Write } 
See us at the western A. S.T.E. Tool show, booth #500 


Jersey manutacturing roeoRaaloF- tah J 


401-E LIVINGSTON STREET ° ELIZABETH a4 NEW a ae ae 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-278-1 








How 


CERROTECHNICS 


can save you 
money 


Seconds! of csing bismuth alloys (CERRO® ALLOYS) 
WITH A LOW COST VERSATILE | 
SCIENTIFIC ELECTRIC 

INDUCTION HEATER 


UNITS AVAILABLE Pht: Gee 
FROM 2 KW TO 200 KW 


= -——— <a aso Mie @ ‘For the complete listing of 63 CERRO ALLOY 
Consultations ‘and FREE ( applications, send for our new information 
Demonstrations on Request packed “HOW TO” (No. J4) booklet 


Cian ScrNTIAN( HEAT SS ETA ELECTR CERRO DE PASCO SALES CORPORATION 


Room 1503, 300 Park Avenue, New York 22, N. Y 
*T.M. Cerro de Pasco Corporation 





plastic 














| 107 Monroe St. Gorfield, Go 
USE READER SERVICE CARD; OATES A- 3 278-2 USE READER SERVICE CARD; INDICATE A-9-278-3 
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For Hard-to-Light Machines ... New 


Adjustable-Arm 
Pbie-Cooled 


Dazors 


with Side-Mounted 
Reflectors 


Now it’s as easy to beam 
light into a recess, or 
around an offset, as onto a 
simple tool or bench posi- 
tion. This Adjustable-Arm 
Dazor with side-mounted 
reflector offers same low- 
cost air-cooled efficiency 
and positive tension control 
as top-mounted style. Uses 
60-w bulb. Call your Dazor 
distributor. Dazor Manu- 
facturing Corp. St. Louis 10, 
Missouri. 


...-Mokers of 


Choice of 
Arm Extensions 
31” (No. 1102) 
20” (No. 1103) 

Same Price 


Pazor FLOATING LAMp, 


USE READER SERVICE CARD 


INDICATE A-9-279-1 














TAP SPECIALISTS 


Threading is our Business 


Royco Precision Ground 
Taps are engineered 
for your particular job. 


iy Royco Taps are 
ground entirely between centers 
using precise machines and tool- 
ing. High quality is not sacrificed 
for mass production methods. 


Royco stocks a large supply of 
special taps ready for immediate 
delivery plus a complete line of 
standard taps and thread gages. 
All types are ground — including 
acme, square thread, buttress etc. 


SPECIALISTS IN ACME TAPS 
Send for catalog No. 27 today. 


Royco Tap & Tool Corp. 


PHONE 2219 
BOX 2688 NORTH ERANCH, MICH. 








ARBO-2 Automatic 
ndexing turret type 
Multi-Spindle Drill 


head 


TAPPING CAPACITY 
18to9 16 


DRILLING CAPACITY 
o 19 32 


DRILLS -from 2 to 7 holes 
@ TAPS -from2 to 7 different sizes in “IN ONE SET-UP” 


10 SPINDLE SPEEDS 


* Fits any single spindle verticle drill press or miller 


* No reversing of drill spindle necessary for tapping 


257” drilled blind to 144" depth 


CASE HISTORY 
AIR HARDENED tool steel! piece 
ally required the use of 6 
drill presses—NOW WITH ONLY 
ONE DRILL PRESS THE PRODUC 


TION WAS DOUBLED! 


177” drilled through and ream 
ed to .187” with a 0005” 


porallelism 


. Jersey manutacturing company 
401-E LIVINGSTON STREET 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-279-3 
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ROLLED-STEEL SECTION—90° bends in 1%4"x1%4"x.059 ALUMINUM EXTRUSION — Window awning ribs are ALUMINUM TUBING — Bending four 1” O.D 
stock produce automobile seat frames. Split dies accurately formed on a 5%” inside radius using x .035 workpieces simultaneously on a 342” 
with automatic actuator make possible speeds up leaf-spring mandrels. Split-die tooling speeds load- CLR produces up to 1200 pieces per hour 


to 500 bends per hour. ing and unloading operations. 


for large furniture plant 


TO CUT COST 


8” DIA. HEAVY-WALL TUBING — Big, 
Size 10 Pines Machine with mandrel 
tooling, forms 16” radius bends in 
8” x ¥%” tubes. Same tooling, less 
mandrel, handles 8” x %” tubes 
Holds flattening to 8%, thinning on 
outside to 10%. 


t Write ror FREE DATA SHEETS 


mriswomteoroginesteee * { FQ INQ & S enoincenine co. inc 
i= 


Production 
Bending... 
the “PINES-WAY” 


Hundreds of metalworking plants have found 
it possible to effect substantial savings by 
applying Pines Machines in fabricating a wide 
range of tubing, pipe, extruded or rolled- 
shaped parts. As illustrated, they are profitably 
used today on large or small work, and on 
both short as well as long run jobs. Produc- 
tion-wise and cost-wise, you will find bending 
the ‘‘Pines-Way”’ is a fast, accurate metal form- 
ing method. For assistance with any job or a 
cost analysis, call on Pines Engineers with- 
out obligation. 








3 , illustrates latest bending techniques i 
-‘} applied to actual jobs. Specialists in Tube Fabricating Machinery| | 6973 WALNUT + AURORA, ILLINOIS 


AIRFOU SHAPE—'3,” x 21g” aluminum aircraft struts HEAT EXCHANGER COILS — This tooling set-up STEEL CHANNELS — Bending heavy 4” x 5.40> steel 
cre now rapidly formed at production speeds. produces accurate 180 serpentine bends in channels on a 3%” LR. for truck frames is another 
Segmented mandrel and wiper die insure smooth, 2” O.D. x .065 tubing on 22” CLR. Operat- example of the versatility and efficiency of Pines 


accurate 90° bends on 4%” CLR. ing speed is 150 bends per hour. 


Machines and tooling methods 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-280 The Tool Engineer 














high-precision grinding machines with 


hydraulic automatic infeed 


for traverse grinding and plunge grinding 


as standard equipme nt on all mode ls. 


3 types: 
UNIVERSAL. Su ivelling wheelhead, internal 


grinding attachment, infinitely variable speed 
headstock. 


PRODUCTION. Larger grinding wheel, more 


horse powe £ non-Su ivelling wheelhead, oh 
speed headstock. 


PLUNGE. Similar to production fype hut with 
axially oscillating wheelhead and hand table 


control only. 


" 


and 79" Si ings wath choice of 


: —_— 
engths between centers). 


Olivetti has been making quality machine tools since 1926. For sales, 


Sé rvice or information, call or write Olive tte Corporation of America, 


Machine Tool Division, 42-33 Northern Boulevard, Long Island 


City, New York. 


Handsome, illustrated, 
CATALOG ON REQUEST 22 pages. Please 


write for it. 


September 1958 FOR FURTHER INFORMATION 
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THE MOST 


RUGGED 


And Most Accurate 
MCG 


Delicacy or fragileness no longer need be associated with 
accuracy! 


The new PROTECTOR Gage Tip* provides complete protection 
against BLOWS FROM ALL DIRECTIONS — even head-on — and 
the Cleveland INDI-AC Electronic -Height Gage still remains 
accurate to MILLIONTHS of an inch. 


An accidental blow, due to handling, or mistake in setup, 
merely deflects the Gage Tip instead of transmitting the blow 
and damaging the gaging elements. 


é Only available on new Cleveland INDI-AC Electronic Height 
‘2 Gages —or as a replacement for standard tips on INDI-AC’S 
now in service. 


Write for complete details . . . wees Applied Ves 


Cleveland INSTRUMENT comPANY 
735 Carnegie Avenue 7 Cleveland 15, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-282-1 





VAILL FO 


TUBE END-FORMING MACHINES SOLID CARBIDE 
shape and form tube ends END MILLS FOR 


fast...accurate...atless cost 


*Ferrous and Non-Ferrous Metals 
*Heat-Treated Steels 


*Non-Metallics 


Nine different styles in a full range 

of diameters, (and in both straight 

and right hand spiral flutes) bring 

the benefits of higher production 

speeds, lower tool costs to hundreds of. milling jobs. 

FREE—New Bulletin T-1 shows, describes VAILL The greater rigidity and smoother action of FORD 

tube end forming machine VERSATILITY for... carbide end mills pays off in faster cutting, better 

Beading @ Flaring e Flanging @ Sinking finishes, longer tool life. Available from Ford 

Expanding @ Grooving e Threading @ Reducing stocking jobbers. 

Double Lap Flaring @ Double Lap Flanging SDE SRD Tie eleay See oe. 


on Tubing up to 6” Diam. / Rotary 


M. A. FORD MFG. CO., INC. 
THE VAILL ENGINEERING CO. 7 FORD 1549 Rockingham Road Kenienieh, lowa 











131 E. MAIN STREET WATERBURY 20, CONN. 


Precision Manufacturer of 
H.S.S. and Carbide Rotory Cutters © Carbide End Mills @ Special Tools 
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_— TRUFORMING CUTS COSTS 66% 


--- DOUBLES PRODUCTION AND IMPROVES PRODUCT 


AT THE OLIVER CORPORATION 


In the production of ledger plates, used in the cutter bar of mowing 
machines, The Oliver Corp. of Chicago, formerly first milled the teeth, 
then hardened the plate. The hardening process caused distortion and 
variance in uniformity which impaired the cutting action of the bar. 


On the advice of Thompson engineers, a Type BB Truforming Grinder 
with a 22” width grinding wheel was installed to process these ledger 
plates as a finished grinding operation. The plates are now heat 
treated first and the teeth are then formed by grinding. 


HEAT TREAT 


The installation of the Thompson Truforming Grinder has accom- 
plished the following results: 


1. Cut total production costs from $3.18 to $1.06 per 100 
pieces. 


2. Increased the production rate from 1600 to over 3600 
pieces per 8-hour shift. 
Provided constant uniformity in the workpieces. 
Eliminated the full-time service of one man.* LEDGER PLATE 
A pair of $160.00 milling cutters formerly produced High Carbon Manganese Steel 
20,000 pieces. A $60.00 grinding wheel now produces Rockwell C52-58 
well over 40,000 pieces. 





The leadership of Thompson Truforming Grinders results from 25 
years of research and development work in crush form grinding. Keep owefson_ 
Today these machines are opening up hundreds of practical, time-sav- 


ing, profit-improving and cost-cutting applications for industry in mind for that daily grind 


Thompson’s engineering experience is available to you without 
obligation. Write for Catalog 1558. 


*Automatic machine cycle allows operator time to countersink hole in plate—an 
operation formerly requiring one man’s full time. 


SURFACE 
THE THOMPSON GRINDER CO. GRINDERS 
SPRINGFIELD, OHIO 
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Plastic tooling with BAKELITE Kpoxy Resin 


saves time, 
GIVES whining 


] ] 
’ Checking fixture below is made with to 
= duced by Ren Plastics, Inc., Lansing 


Epoxy Resin, Notice its cleaner design 


pared to older one of steel, abov 
New fixture is lighter, dimensio 


_- s in the tubing of jet engines by Pratt & Whitney Aircraft, East Hartford, 
in., were formerly “hacked to endiinell aati aan the one at top BAKELITE 
he new fixture above is a lamination of glass cloth and a tooling compound based PLASTICS 
| BAKELITE Brand Epoxy Resin. The record shows this method 
SAVES 76 per cent in tool-making time! 
SAVES 50 pet cent i 


ng freeing machines for other work! 


SAVES 70 per cent in " shi m iking storage and handling simplk r! VNIGN 
The pla 


ic tools are dimensionally stable. In fact, the ir reduced coefficient of « xpan- 


Learn how the low cost, efficiency, and convenience of tooling with compounds 


- = 5 
Sl n dis aed temperature Variation problems previously encountered . PATS =sje)s 
4 e z s ager 
ca 
* 


based on Bake.iTe Brand Epoxy Resins can be applied to your operations. Write 


Dept. IH-01E 


BAKELITE COMPANY, Division of Union Carbid: Corporation, 30 East 42nd Street, New 
In Canada: Bakelite Compa Division of Union Carbide Canada Limited, Belleville, Or tario 


The terms Bakevrre and Union Carpe are registered trade-marks of UCC, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-284 
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PS AMPCO 





ROUGH...TOUGH...and FAST At Dana Corporation Auto Frame 


Plant in Detroit, drills are really subjected to harsh treatment to give required production. 55/64 


High Speed drills wham into these body cross tubes at terrific speeds and feeds. They punch 
through, first a disc welded onto the tube, then the tube walls, a total of 5/8”, whirling out 5” blue 
chips up to .060” thick. 


No coddling of drills here. They have to stand the gaff. And that’s just what these 
GREENFIELD-AMPCO drills are built to do. Try them today! Call your nearest distributor. 


GREENFIELD TAP & DIE GREENFIELD, MASSACHUSETTS 











Better use that modern phone to 
callin a GEOMETRIC man and 
learn how New Geometrics may up- 
date your threading operations and 


increase your profit margin. 


Geometric has no yearly model, 
improvements are incorporated as 
developed - so the newest Geomet- 


ric is always the best. 


CALL YOUR GEOMETRIC DISTRIBUTOR TODAY 


mE? 


GEOMETRIC-HORTON 


NEW HAVEN 15, CONNECTICUT 




















For Answers to Tool Steel Problems 
CHECK WITH YOUR BETHLEHEM DISTRIBUTOR 


Virtually every business day you are 
faced with a question or two about 
tool steel. On occasion the solution is 
relatively easy, such as ironing out 
some detail about delivery. But often 
it can be considerably more com- 
plex—perhaps weighing the merits 
of two similar grades, or determining 
the proper cycle of heat-treatment 
to obtain a more effective die life. 


Whatever the problem, it calls for 
expert opinion, and that’s where 
your Bethlehem tool steel distributor 
comes in. For he’s a specialist in tool 
steel matters, and it’s part of his job 
to see that your questions are an- 
swered promptly and courteously. 
Besides, he can also save you time 
when you need tool steel, for his 
diversified stocks are ready to go at 





a moment’s notice. Make it a point 
to check with your Bethlehem dis- 
tributor often. It will take but a few 
minutes at most, and it’s one of the 
wisest moves you can make. 














PIONEER TOOL & ENGINEERING CO. 


7401 W. Lawrence Avenue 
CHICAGO 31, ILLINOIS 
Telephone UNderhill 7-7500 
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FOR THREADED INSERT DRIVING 
and 
Stud Setting and Pulling 





Automatic Seit-Opening Stud 
Driver — 100 Series 
Featuring Collapsible 
Type Trip Gage! 
Automatic take-up 
for wear on jaws 
Affords accurate 
maintenance of pro- 
jection heights. In. 
expensive method 
of clutch renewal threads. Made in 
gives double wear standard sizes for 
at half the cost #10 to 5%” studs 


“Extracto” Stud Remover 
for Aircraft Engines 
Small tool nose di- 
ameter for use in 
close quarters. Per- 
mits re-use of studs 
by gripping thread 
on nut end of stud 
—will not mar 





“Bull pg anne yg Titan “Roll Grip” 
a Use =— Combination Stud 

Impoct Wrenches Driver and Puller 
a a i Incorporates roll 
gines Equipped action to grip as 
with Titan Design, little as 42 in. of 
Loose Pressure unthreaded body 
Plunger. Definitely of stud. Made in 
stands up under : 
vibration encoun- standard sizes from 
tered when using 3/16 to 3 in. inclu- 
an impact wrench sive 
for motive power. 





World's Lorgest Producers Of 


v Drivers And Pullers 


TITAN TOOL CO. 


44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 





ALL TYPES TO YOUR SPECIFICATIONS 
A COMPLETE SERVICE 


Cylindrical contour duplicating work. We can 
also make your irregular shaped parts at a 
definite saving to you. 


CAMS 


Our engineers will be happy to review your 
prints and specifications with you—no obliga 
tion, of course. 

Also a complete service on your special ma- 
chine and tooling requirements 

For your next cam order—special machine or 
tooling job—give us a trial. 


SHAKER TOOL & DIE CO. 


1080 E. 222 St. 
Cleveland 17, Ohio IVanhoe 6-0900 
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4S ANNOUNCEMENT 


BY POPULAR DEMAND 
MICRO MINIATURE END MILLS 


are now available in 2 flute 3/64”, 

5/64”, 7/64”, 9/64” and 11/64” 

sizes from local stocks. Those 

former “SPECIAL” sizes 

® are now “STOCK SIZES” 

offering the advantages of 

bp wits. ieee stock prices and deliveries. 

MICRO MINIATURES DISTRIBUTORS IN 
PRINCIPAL CITIES 
Write for 


WOODSON TOOL CO. Catalog 


4811 Lennox Blvd Inglewood, Calif 
USE READER SERVICE CARD; INDICATE A-9-288-4 
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DIE SET DATA 


available from PRODUCTO 


Die Set 
‘= 
Pda" Catalog No. Tl 
=J-10) 0) 0 ou ge! This easy-to-use gen- 


DIE SETS eral catalog contains 

ae compact, complete list- 

ings and illustrations of 

Producto’s broad line of 

die sets and die makers’ 

accessories. There’s a separate price book with 
net prices. A unique new binding enables you to 
have the technical data and price information 
side-by-side—no flipping back and forth re- 
quired. Color spotlights key information and 
speeds up your use of the catalog. Many impor- 
tant new accessory items are included. Free.* 


CHROME-VANADIUM STEEL DIE SPRING CHART 


Die Spring Comparison Chart 


Die spring selection is simplified by this 12” x 
20” chart in two colors, suitable for wall mount- 
ing. Convenient for use at the drawing board, 
bench or in the stockroom. Covers all three 
series of Producto chrome-vanadium die springs: 
Medium-pressure 50% deflection, Medium high- 
pressure 37% deflection, and High-pressure 30% 
deflection. Free.* 


Die Set Digest 


Every issue of this 8-page quarterly publication 
is packed with valuable hints for designers, 
manufacturers and users of dies. Hard-to-find 
information is presented clearly in the Digest: 
“Die Set Maintenance in the Pressroom”; “How 
to Select and Use Die Springs”; ‘‘How to Lubri- 
cate for Longer Life’. Write and ask to receive 
Die Set Digest regularly. No charge.* 


Die Set 
Templates 


eee) 


rail Accurate full-size 
7 S templates for Pro- 
VN > 


wif ducto rear-pin die 


yay, sets. Save time and 
tt [~ simplify layout for 





the busy die designer. $3.50 set. Write today. 
fae | Die Set Specification Stamp 


Rubber stamp for tracings, prints. 
Provides spaces for die set order- 
ing information. Free.* 


wrm™m 


PHIL MARSILIUS 


Ad Reprints 


Valuable die set know- 
how is provided in re- 
cent “Talking About Die 
Sets” columns: How to 
Save on Steel Specials, 
Steel vs. Semi-steel, and 
others. Send for com- 
plete file, free.* 


Vice President 


The Preducte Machime Ca 


THE PRODUCTO MACHINE COMPANY 


* WRITE TODAY for these useful and inform- 


930 Housatonic Avenue, 


Bridgeport 1, Connecticut 


ative diemaking aids. Requests on company 
letterheads will be filled promptly. paeoucte 


Wherever die sets are used 
PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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NEW UNBRAKO socket cap screws with pHa" 


have design features that provide higher reliability in all 
sizes by increasing usable fastener strength as much as 134% 


ILLUSTRATION COMPARES NEW UNBRAKO 
pHd cap screw (left) with same size screw of ordi- 
nary design. The larger head of the UNBRAKO 
pHd can carry much greater loads without indent- 
ing into the bolted material. This means greater 
clamping force and longer fastener life under 
dynamic loads. The larger socket in the UNBRAKO 
pHd makes possible greater repetitive tightening 





Research at SPS is real- 

istic, for it faces the fact 

hi ‘i that industry is always 

{ seeking structural and 

mechanical components 

with increasingly higher 

standards of predictable 

performance. By installing SPS high reliability 

fasteners in your assemblies, you increase 
overall product reliability. 

“High Reliability” is a booklet just published 

by SPS. Write for your copy today. 


High Reliability j/actor 





“pHd stands for ‘proper head design"—a factor in 
higher product reliability 


ADVANTAGES OF THE NEW UNBRAKO pHd SOCKET CAP SCREWS 


e Heads are designed to carry greater a major factor in lengthening the 
loads. Diameters have been in- 
creased without changing heights. 


fatigue life of threaded fasteners. 
Fewer loosened threaded fasteners 


under shock or vibration. 
Miniaturization. Space and weight- 


Saving design through use of smaller 
diameter or fewer screws. The 1 70,000- 
190,000 psi of these fasteners can be 
used to greater advantage 


Elimination of washers under the 
heads of cap screws in many applica- 
tions where they are used to increase 
the effective bearing area 

Minimization of effects of oversized 
Reduction of fatigue failures. pHd 


holes on the head-bearing area and 
allows consistently higher preloading, 


resulting increase in holding power 


The bearing area surface of the new UNBRAKO pHd, enlarged to hold the 
bearing stress to 80°7, of the axial tensile load on the screw, increases the 
holding power of the screw by as much as 24% times. The head diameter 
increase, a maximum of 17°7.in the larger sizes, increases usable fastener 
strength as much as 134°). This means greater clamping force and longer 
fastener life under dynamic loads in tension applications. The head diameters, 
enlarged on %6, He, %, 34, % and | in. body diameters, also prevent the 
screw head from indenting the material being assembled—a fault that 
normally reduces, and sometimes even dissipates, the vital preload or tensile 
stretch that keeps the screw tight and prevents fatigue failures. The larger 
head diameter also provides room for a bigger wrenching socket where 
required and this, in turn, makes tightening to designed preload easier and 
more certain. 


The new UNBRAKO pHd socket cap screws are now available through 
authorized industrial distributors at no increase in prices. Specify them when 
ordering. Also available with Nylokt self-locking feature. For technical data 
and specifications, send for Bulletin 2406. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 


COMPARISON OF UNBRAKO pHd AND CONVENTIONAL DESIGN 


Each size can now be utilized with equal reliability. The bearing stress is consistent from size to size in 
the new UNBRAKO pHd socket cap screws. 





HEAD BEARING LOAD TO 
DIAMETER AREA INDENT IN 
(in.) (sq. in.) CAST IRON (ib.) | USABLE (ib.-in.)t 

Old pHd Old pHd Old pHd |STRENGTH| Oid 
375 | .375 | .041 | .041 | 3,280] 3,280 165 
438 | .468 | .047 | .072 
562 | .562 | .102 | .102 
625 | .656 | .116 | .148 
-750 | .750 | .188 | .188 
875 | .937 | .203 | .305 51 
1.000 | 1.125 | .223 | .432 94 
1.125 | 1.312 | .254 | .S94 134 
1.312 | 1.500 | .364 | .785 116 


% TIGHTENING 
INCREASE TORQUE 















































tT.M. Reg. U.S. Pat. Off., The Nylok Corporation 


tNormal recommended seating torques for unplated screws, fine threads 


We also manufacture precision titanium fasteners 
write for free booklet 


Jenkintown « Pennsylvania 





Standard Pressed Steel Co. © The Cleveland Cap Screw Co. # 
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Standco Canada ltd. e@ 
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Unbrako Socket Screw Co., ltd 
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all new 


and 30% faster... 
au 


Compact, the new AUTO-SIZE Hon 
ing Machine requires only 18 square 
feet of floor space and is easily tooled 
for automation photo above) or 
manual operation ‘inset right) 


THIS GEAR TELLS THE STORY 


hardened steer 60-62 Rockwell C. with a 


(Hi 


or to be honed 


0005 > 
with .JOO2 
OUU0U 


ning 


eces pe 


THESE FIGURES PROVE IT... 240 ; r hour (actual 


me per piece, 1? seconds) held to within .OOO1” of nomina 


with « vy .OOOOS” 


raging of the work piece 


the honing cy ¢ < the 


secret permitting 


uv both 
ig and final finishing to be 


accomplished in one 
pted operation using the same stones As the 


auto 
vele starts (the operator merely 


loads and unloads). 
g begins at the predetermined spindle speed and stone 
Electronic controls. actuated by the spindle air 


itomati« ally increase spindle speed is nominal S17¢ 


hes and then. as finished size is reached, stop the 
ind erect the piece, 


Honing of any bore up to 2'2” in diameter is faster. more 
economical. more consistent and independent of operator 


skill. Write today for literature and specifications. 


NATIONAL PIONEER, INC. 
5700 West North Avenue, Chicago 39, Illinois 


Trade Mark 





this tube end 
just left the 
Patented 
WALLACE 
Combination 
Cutting and 
Deburring 
Machine! 


a 


La. 
Cuts like this in seconds! 


... and you can do it in your own shop 
for lowest ultimate cost. 


@ WRITE for our FREE 44-pg. Wallace Cut-Machining 
book on cutting machines. 8 types — “tubes to plates.” 


PLVLLANCe 
ECARNO-MILLS 


TERS THE ECONOMY MILL NEW DESIGN NEW CARBIDE 





Make your money count! Replace more 
H.S. Rotaries and Mounted Grinding Points 











A NEW 
LOW PRICED 
HIGH CLASS 
PERFORMER 


SOLID 
CARBIDE ‘(oe 
CUTTING HEADS {\\~ IW 
\ \y |. MACHINE 
Yo). Toos 
22 Shapes and << 
Sizes Available 


) Made by the originator of ground: } i 
from-the-solid Rotary Files, and pio- 

DEBURRING 
PROBLEMS 


ARE SOLICITED 


OPERATE EFFICIENTLY AT USUAL CARBIDE 
SPEEDS, YET PERFORM BEAUTIFULLY AT THE 


CAN BE 

| REGROUNO\, 

[’ oy REPEATEDLY 
PHONE wire Orn wWRiTe US NOW / —e * 


FOR PRICES 


Severance TOOL INDUSTRIES INC. 


728 lowa Avenue - Saginaw, Michigan 
Ask for a Severance catateg teday! 
USE READER SERVICE CARD; INDICATE A-9-292-2 


{ neer in this type of Carbide Mill, who 
' presently offer the largest range { 
ypes, shapes, and sizes. | 

















Looking for anawers 7 
Youll find them here. 
1958 Edition of ‘“‘A MANUAL OF PROCESSES” 


Cutting and bending. 200 pages — 148 illustrations. 
Answers thousands of troublesome shop questions. 
$3.00 plus 30¢ mailing cost. Send cash and save 
30¢ postage. 


ORDER YOURS TODAY! 











WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Street © Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-9-292-1 
292 








More than 20,000 Plant Operating 
Executives are expected to attend the 


ASTE WESTERN TOOL SHOW 
SEPTEMBER 29 - OCTOBER 3 


LOS ANGELES, CALIFORNIA 
WILL THEY SEE YOUR EXHIBIT? 


For information on exhibit space, 


phone or write: 


Exposition Committee 

American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 

UNiversity 4-7300 
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PUPERIOR DIE SET 


SAVE TIME AND CUT OVERALL 
DIE MAKING COSTS!!! 


No fumbling or wasted time with large or sm 

vou use Superior. Asse mbly and disassembly of tl 

sets is rapid. In addition they provide safety insur 

protection for the skilled hands of die makers ai 

protection also against the ruining of costly dies in 

even damaging valuable press equipment 

All Superior Die sets are jig bored to your specifications—result 
number of die set sizes practically limitless. 

Add to this such outstanding features as Precision Center Marks 
Long and Short Bushings, Superfinish Pins and \ can see why 
Superior is your best die set buy. 

Write today for 24 page catalog. 


For Fast Local Service Call These Expert Superior 
Representatives. 


PLANTS 
TO 
SERVE 
YOu 


SUPERIOR STEEL PRODUCTS CORP. 2754 South 19h St. Milwaukee, Wis. 


September 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-293 








Wherever industry needs heat... 


vow 11 fina LINOBERG equipment 


just right for the specific job 


Automatic Carbonitriding Fur- 
naces: Automated integral quench 
type (shown) with CORRTHERM 


electric elements 


Roller Hearth Furnaces: 
Continuous electric type 
shown) with temperature 
range 1300° to 2100° F. 


Pilot Plant Equipment: At- 
mosphere tube unit (shown 
for processing work at tem- 
peratures to 2200° F. 


























— 


Rotary Hearth Furnaces: 
Doughnut type field-installed 
gas-fired furnace (shown) with 
capacity of 13,000 Ibs. per hour. 





on 
~ - 


a 


Ceramic Kilns: Gas-fired peri- Atmosphere Generators: Hyen 
odic kiln(shown) with temperature generator (shown) for endother- 
range to 3250° F. mic atmospheres. Generators 
for all required atmospheres. 


Vertical Type Furnaces: Car- HF Induction Heating Units: 
burizing and hardening furnace Available in 5, 10, 25 and 50 KW 
shown) with CORRTHERM elec- units. 


trical heating elements. 





Tempering Furnaces: Box type 
Cyclone (shown). Temperature 
range to 1250° F. 





Melting and Holding Furnaces: 
Electric resistance furnace 
shown) with capacities of 750 
bs. to 1500 ibs. 





Laboratory Equipment: One- 
unit box furnace (shown), muffle 
or for non-oxidizing atmosphere 
with temperature range to 3000° F. 


Aluminum Reverberatory Fur- 
naces: Twin-chamber melting 
and holding furnace (shown) with 
45,000 Ibs. capacity. 








tindbere-Desienet 


Unique Installation Cuts 
Heat Treating Costs and 


Improves Quality at Dayton 


Here is a remarkable set-up for general heat treating now in operation at 
Dayton Forging & Heat Treating Company, Dayton, Ohio. Two integral 
quench atmosphere furnaces, largest of this type ever built by Lindberg, 
and one atmosphere tempering furnace in a “‘three-in-a-row”’ arrangement that 
simplifies transfer operation. Combined with Lindberg Carbotrol and Hyen 
generator, the entire furnace operation is completely automatic, including 
atmosphere control and recording. Planned by Dayton and Lindberg 
engineers, the installation runs around the clock, six days a week, reducing costs 
and producing cleaner end products, brighter job finish, freedom 
from “‘decarb” and a consistently higher quality of work. 

This is another example of how Lindberg equipment and Lindberg planning 
can help you find the most effective answer to any problem of applying 
heat to industry. We cover the field, heat treating, melting and holding, 
tempering, brazing, enameling furnaces, ceramic kilns, high frequency units, 
and are in the ideal position to recommend just the type of equipment most 
suitable for your needs. This can be factory built or field-installed in your 
own plant, fuel-fired or electric, whatever is best suited to your production 
processes. Consult your local Lindberg Field Representative (see the classified 
phone book) or get in touch with us direct. Lindberg Engineering Company, 
2447 West Hubbard Street, Chicago 12, Illinois. Los Angeles Plant: 
11937 S. Regentview Avenue, at Downey, California. 


| 


Charles Hewitt, President of Day- 
ton, says, ‘'The Lindberg instal- 
lation has kept our production at 
a consistently high quality level."’ 


oo - hi ad * 
| : 


+ 


‘, 
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Work loads are positioned manu- 
ally, but entire furnace operation 
is fully automatic. 


Lindberg Carbotrol unit automat- 
ically controls and records ‘‘dew 
point'’ and heating cycles of 
endothermic atmosphere. 





Lindberg's '‘dimple”’ vertical radi- 
ant tubes give remarkably trouble- 
free service and function at all 
times at full efficiency. 


heat for industry 











Are you STUMPED 


FOR THE RIGHT 
TOGGLE CLAMP?... 


Got a tough work-holding job that’s 
bothering you... one which needs quick- 
acting and powerful clamping? 

It’s 100 to 1 you'll find the answer among 
120 standard DE-STA-CO Toggle Clamps 
and scores of spindle accessories. 

Even more! Our engineers will give 

you suggestions if you send a 

print or rough sketch. 

And there’s a DE-STA-CO 

Stocking Distributor nearby. 


Kae 
Our 40-page DE-STA-CO : aoe 
Catalog is yours for a esi CLAMPS 


postcard or letter 


N 4 TYPICAL 


MODEL 810 


MODEL 463 


MODEL 610 


See us ot BOOTH 501—A.5S.T.E. Western Tool Show 


DETROIT STAMPING COMPANY 


Manufacturer of America’s FIRST Line of TOGGLE CLAMPS 
328 Midland Avenue 


THY. TOGGLE 


CLAMPS 


USE READER SERVICE CARD; INDICATE A-9-296-1 





CHICAGO 


WLTILIAL MY 122 4 
SHELDON PRECISION LATHES 
° 


; { ‘ from | 


‘Just raise or lower the T-handle con- 
trol, and watch the large tachometer dial 
in the headstock! Power driven speed 
changer accelerates or slows the lathe to 
any desired speed in seconds. 10:1 ratio, or to any 
gives from 200 to 2000 rpm in direct drive 
or 40 to 300 rpm in back gear. intermediate 

Oversized pulleys and shafts are fully 
supported (eight bearings). Double speed 
V-belts throughout eliminate slippage 
and deliver full power to the spindle. This INSTANTLY 
lathe takes heavy cuts at all speeds and - 
precision finish cuts at high speeds. 

A precision lathe, moderate in price, 
with the versatility for toolroom, produc- 
tion or second operation jobs. 


Write for “Variable Speed” Catalog 
SHELDON MACHINE CoO., Inc 


4229 N. Knox Ave * Chicago 41, tl 


in 9 seconds 


USE READER SERVICE CARD; INDICATE A-9-296-2 














IMPORTANT 


Exhibitors at the ASTE WESTERN 
TOOL SHOW—September 29 - Octo- 
ber 3—are advised to be well stocked 
with order pads. (81% of the key ex- 
ecutives who attend ASTE TOOL 
SHOWS BUY or recommend buying at 
the SHOW!) 


For information on exhibit space, 


phone or write: 


Exposition Committee 

American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 

UNiversity 4-7300 
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TOOLING FOR THE SPACE AGE! 


S EE everything that’s new in tooling and 
production equipment. 
All the very latest advances and im- 
provements in more than thirty basic 
+, | 


categories of industrial products will 
soe... i. _ be on display. It’s your chance to see 





har £ SS tooling’s future, your future at one 
yo “a s* P = . ° ° 
% dew: time under one roof. Don’t miss it! 


sik » 5 5 « , 9 
Vina ad Wa Wik Plan now to attend the West's most 


; ST ; RN outstanding industrial event. | G 
s ATT E Ad D fact-packed technical confer- 


ences, symposia and panels. 


Fifteen major symposia and panels 
. conducted by eminent authorities 
. will be devoted to subjects of vital 
interest, including: Tooling Space 
Airframes; Sandwich Construction 
for Aircraft; Forming the Exotic 
Metals; Tooling for Electronics; 
Numerical Control in Missile Pro- 
duction; Plastics in Tooling. 


~ MEET the men who make the wheels of 


Western industry go ‘round. 


What better opportunity to meet and 
exchange ideas with management, 
engineering, design, production and 
industrial sales people? And what 
could be more important, in today’s 
highly competitive market, than to 
be informed and up-to-date on all the 


AND CONFEREN CE latest production developments? 


‘SHRINE EXPOSITION HALL 
LOS ANGELES—SEPT. 29-OCT. 3 i N S 9 ECT some of the finest plants 


eo More Information az the ee Angeles Area. 
PHONE: Richmond 9-8963 You'll see industry in action, too. 


; Plant tours scheduled include: Byron 

LOS ANGELES = Jackson Tool Co.; Douglas Aircraft 

Co.; Long Beach Naval Shipyard; 

AMERICAN SOCIETY ! - Crown Zellerbach Corp.; Coach 

dated Electrodynamics; Hughes 

Products Div., Hughes Aircraft; 

United States Electrical Motors; 

American Can Co.; Mercury Div., 

Ford Motor Co.; Lever Bros. Co.; 
Northrop Aircraft Co, 


CE 


ONFEREN 
SEPT 29 -OCT 3 


Vv 
OF TOOL ENGINEERS 
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Here is the new Kennametal Adjustable-Head 
Boring Bar that aroused much interest at the 
A.S.T.E. Show in Philadelphia. Note placement of 
the cutting point at the bar's center line. 


Now! Kennametal Boring Bars with 
adjustable and interchangeable heads 


No need for adjustable head on machine... 
adjustment is made on the tool itself 


Featuring the Kendex* ‘‘throw- 
away” insert principle, Kennametal 
Adjustable Boring Bars are now 
available with two and three heads 
that can be used interchangeably on 
two different styles of bars. Both 
bars are made in seven diameters, 
ranging from 1 to 2% inches. One 
style is made with a solid steel 
shank, while the other utilizes the 
exclusive K-Bar construction to pro- 
vide greater rigidity for high preci- 
sion boring jobs. 

The Kennametal Adjustable Bor- 
ing Bar is ideally suited for all types 
of chucking machines, semi-auto- 
matic lathes and precision boring 
applications on many other ma- 
chines. This design brings new ease 
of simple, accurate adjustment, 
without sacrificing rugged strength 


*Trademark 


7 SS). Sa 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-298 





or rigidity. A unique gib, plus the “ng aaiiting 
improved method of anchoring the Be a 
cutting head to the bar give maxi- cased by Kenna- 
mum strength. At the same time, metal sleeve. 

the fine, precision adjustment per- 
mits simple setting and positive 


holding of close tolerances. 
Standard Kendex throw-away FOR THOSE EXTRA TOUGH 
inserts provide the many mechanical OPERATIONS 


advantages and cost-reducing fea- ; 
tures of Kendex tooling. The snug ss ee ee ee 


- < ° head design is also available as a “‘K-Bar"’ 
fitting shim and chipbreaker leave . . . encased with a solid Kennametal 
no gaps in which chips can jam. For sleeve to provide the rigidity necessary 
. one to stop vibration and chatter. 
maximum support and durability, Almost as rigid as a bar of solid carbide, 


both are “‘all carbide”’...as strong the K-Bar prevents taper, weaving and 


pie ays ro dragout scoring, reduces chipping and 
as the insert itself. chatter damage to cutting tips. Eliminat 


Get more information on the new ing these problems thus permits successful 
i P ¢ en . use of harder grades of carbide inserts 
line of Kennametal Adjustable Head On many jobs, a K-Bar can remove as 
Boring Bars. Call your Kenna- much metal in one pass as on two or more 
metal Representative, or write passes with a steel bar. a178 


KENNAMETAL INc., Latrobe, Pa. 











i DUSTRY AND 


Sn aa ©é& 
e CORROSION. RESISTANT PARTS 


eee Phitmers in Progress G=s© | DD 


7S AND IMPACT PARTS 
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+ QUALITY.. os 


“standard equipment’ with Ng a 
SEMA '§ 
DIAL INDICATORS | 


Made: in a variety of dial graduations to Ames- 
ican Gage Design Standards, quality built, ac- 
curate, sensitive and long lasting. 


E 


ae ' © 


AMES PORTABLE 
HARDNESS TESTERS 


Read directly in all Rockwell scales 
No skill required to get accurate 
readings. Bars, sheets, tubing, various 
odd-shaped parts and frames—test 
them where they are, without cutting 
off samples 


Send For Bulletins 


SEMA corPorRATION=, 
BOSTON 72, MASS., U.S.A. 





USE READER SERVICE CARD; INDICATE A-9-299-1 











INDUSTRY IS 
BUYING AGAIN! 


Tool and production equipment sales 
will be booming at the ASTE WEST- 
ERN TOOL SHOW! September 29 - 
October 3 


Be there and get your share. 


For information on exhibit space, 


phone or write: 


Exposition Committee 

American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 

UNiversity 4-7300 


40-TON DOUBLE CRANK 0.8.1. 
BUSSELL e 
WITH NEW 


4 he ELECTRICALLY 
iN CONTROLLED 


FA air ciutcu 


@ “Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 
ous and jog selector. 


@ Low air consumption. 
@ Large die area. 


@ Roller bearing 


No. 4B flywheel. 


ROUSSELLE PRESS 


@ Bronze main and 
crank g | 


Eek 


icE OF 
SIZES AN one. TYPES 


PRESSE 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET * CHICAGO 20, ILLINOIS 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 
THROUGH LEADING MACHINERY DEALERS 
USE READER SERVICE CARD; INDICATE A-9-299-2 
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CUT COSTS 
SAVE TIME 
IMPROVE 
QUALITY 


~ CRATER 


for MICRO-DEBURRING, 
SMOOTHING, CLEANING, 
POLISHING on HARD or SOFT 
METALS and other materials 
4 grit textures 
Course—C * Medium—M 
Fine—F ~ Extra Fine — XF 
WHEELS - POINTS - BLOCKS 
STICKS - CONES for power 
‘of manual application and dimen- 
sional control, CRATEX is sold 
through leading industrial supply 
distributors. 


how ERATEX “cushioned action” can 





CAATEX MANUFACTURING COMPANY 


1600 Rollins Road, Burlingame, California 
@ Please Sec Catalog and CRATEX Applica 


a 


USE READER SERVICE CARD; INDICATE A-9-299-3 











at last! See DIGIMATIC 


truly practical in action 
: at ASTE SHOW 
numerical Los Angeles 


drilling Booth No. 814 
control 











Tape Preparation Unit. Easy-to- 
learn keyboard operation. No 


special codes uses simple 
decimal coordinates. Provides 
: A printed accuracy check 


Automatic Control System for Table Positioning 


ACCURATE 
ECONOMICAL 
ADAPTS TO EXISTING MACHINES 


ENABLES ONE DRILL PRESS 
TO DO THE WORK OF 5 


Control Unit. Compact data stor 
age. One foot of l-inch tape 
Fe? 2Oo207 holds all instructions needed for 


fifteen 2-axis positions 








Rigidly Built Table. Heavy (1200 
Ibs.). Replaceable hardened steel! 
ways and rollers 


Write for illustrated Now available for immediate installation. All-Enclosed Mechanism. Com 
brochure giving AUTOMATIC PATH CONTROL SYSTEMS pletely sealed against coolant 
complete details ALSO AVAILABLE FOR YOUR PRESENT and chips to maintain + 0.0002 
and specifications = CONTOUR MILLING MACHINES inch accuracy 


ELECTRONIC CONTROL SYSTEMS 
_DIVISION 
STROMBERC-CARLSON COMPANY 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
2231 South Barrington Avenue, Los Angeles 64, California 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-300 The Tool Engineer 





Can your competitors turn metal at 


lower costs? 


Now is the time to re-evaluate the 


possibilities offered by leasing 
of new production equipment. 
Your decision today can well 
determine your company’s 
position in tomorrow’s 


competitive market. 


This free booklet 


tells how you can get 


new machines with minimum capital outlay 


If you have delayed replacing old machines because 
of the relatively large capital investment, acquisition 
by methods other than outright purchase may solve 
your problems. Only a minimum initial investment 
provides you with the many competitive advantages 
that new machines offer, including greater accuracy, 
higher production rates and faster setup. New features 
and accessories simplify even the toughest jobs. 
Secondary cperations are minimized and spoiled 
work becomes a thing of the past. All this means 
lower unit cost—more profit for you. 


MACHINE COMPANY 


Madison 10, Wisconsin 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY- 
REBUILT MACHINES WITH NEW-MACHINE GUARANTEE 


September 1958 


If you want the benefits that new machine tools 
can provide, and if you like the idea of letting them 
“pay their way” while they “turn” a profit for you, 
you'll want to write for Gisholt Bulletin 1173 on 
buying and renting machine tools. It fully explains 
one of the most liberal and comprehensive policies 
in the industry, and covers several types of leasing 
and time payment plans with vital information on 
depreciation, tax angles, the MAPI formula and other 
timely questions. The coupon will bring your free 
copy. Send it along today. 


Gisholt Machine Company 
1227 E. Washington Ave. 
Madison 10, Wisconsin 


Without obligation, please send your Bulletin 1173. 


Company 


SMreet address 


ee ee 


Caty 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-301 





Name.... Re sdecacaenescascccicusnewar 


BOOTH No. 631 


VISIT OUR BOOTH 


ass 


ASTE TOOL SHOW 


UNIVERSAL 
TOOL & DIE 
MILLING 
MACHINE 


LOS ANGELES 
SEPT 29 - OCT 3 


precision 
machine tools 


MADE TO U.S. STANDARDS 
BY EUROPE’S 
MOST TRADITIONAL BUILDERS! 


16” X 40” 
ENGINE 
TOOLROOM 
LATHE 


THESE ECONOMICALLY PRICED MODELS 
ON EXHIBIT UNDER POWER 


SKODA « MAS - TOS 


VOLMAN + ZBROJOVKA 
PLAUERT - KAMENICEK 


Lathes Spark Erosion Drills 
Turret Lathes Gear Cutting Sawing 
Automatics Grinders Threading 
Boring Mills Shapers Diecasting 


Millers Slotters Fabricating 10” X 15” HYDRAULIC 


Diesinking Planers Forging UNIVERSAL GRINDER 


COMPLETE STOCK and SERVICE 


SIGMA MACHINERY, Inc. 


TWO PARK AVENUE 
NEW YORK 16, N. Y. 
Tel. MUrray Hill 3-4659 


4 ARM 
PRESELECTIVE 
HEAD 
RADIAL 
DRILL 








i 


Information and Sales: 


California—W. F. Wolf Machinery Co., 2910 Santa Fe Avenue 
Los Angeles 58, California, Tel. LUdlow 2-6236 


New England—Botwinik Brothers, Inc. 


> FINEST QUALITY AT MAXIMUM ECONOMY! ¢ 


DEALER INQUIRIES INVITED 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-302 Phe Tool Engineer 





ADAMAS DEX-A-TOOL cuts 


machining costs 
Only Dex-A-Tool gives you all 10 modern design 
features... features that mean faster set-up, 


closer tolerances, fewer parts, and less downtime. 


q@ 





Fully adjustable chipbreaker 
in increments of .030” 


Extra thick carbide anvils... 
thickest shank-supported anvils 


Holds both “thick” and “thin” 
inserts ... allows you to utilize 


Easy indexing . . . clamp lock- Chipbreaker Clamp Faced with | 
ing screw may be loosened from 


Insures excellent chip contro! 
One piece positive locking. No 
wasted machine time changing 
non-adjustable chipbreakers to 
get proper chip contro! 


bp 


Setscrew chipbreaker clamp 

permits fast positive reset- 
ting of chipbreaker after insert 
indexing. Nylon plug engages 
the setscrew and prevents any 
loosening of setscrew 


2 


in the industry. The thick anvil 
in Dex-A-Tool gives more 
rigidity to throwaways and pro- 
vides the ideal platform for 
maximum insert performance. 


Combination chipbreaker — 
clamp...single unit construc- 
tion means no loose chipbreakers 
to fall out. Inventories reduced 
Simpler use gives a savings in 
production time 


bottom as well as top. Simplifies 


3 insert indexing when holder is 


upside down 


¢ 


COUNTERSUNK 
BOTH SIDES 


Anvil invertible as well as 
indexabie...extra thickness of 
anvil allows countersinking of 
both sides. This permits anvil to 
be inverted for extra life 


9 


economical thin inserts (%”) 
wherever possible and still main- 
tain the advantage of switching 
to thick inserts (46”) when- 
ever necessary 


Special high temperature 
brazing alloy...used in braz- 
ing carbide chipbreaker to 
clamp. Prevents braze failure 
during high machining tem- 
peratures 


Thick Carbide. . . provides | 
much more wear resistance than | 
thin carbide coating or cast} 
alloy clamp. 


——— 


Carbide or steel anvils... your 
choice of carbide of copper | 
plated hardened high speed} 
steel anvils 








No other toolholder has fewer parts than Adamas Dex-A-Tool ...none are easier to 
operate. Dex-A-Tool’s features add up to more production per insert corner. Measure this 
extra savings on your own machines . . . plan a test of Adamas Dex-A-Tool today! 


For additional Dex-A-Tool literature, an actual demonstration test, 
or @ free copy of “Throwaway Tooling Set-up and Follew Thru” write: Dept. 263 


ADAMAS 
yi 


CARBIDE CORPORATION, 
September 





Team Dex-A-Tool with Adamas 
throwaway inserts and gain top 
performance under varying ma- 
chining conditions . . . top per- 
formance possible only through 
Adamas wide range of quality 
controlled grades. 


KENILWORTH, N. J. 


PRODUCERS OF TUNGSTEN 
CARBIDE TOOLS, TOOL TIPS, 
DIES, WEAR PARTS, 
DEX-A-TOOL AND CERALOX. 


1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-303 





the world’s largest oil filter central system 
saves more than $150,000 
annually for a leading manufacturer... 


Until U.S. Hoffman designed and installed the world’s larg: 
central filtration system in the plant of a leading automobile 
parts manufacturer, inadequate filtration of high viscosity grind- 
ing oils caused numerous costly production problems. 

After one year of operation with the Hoffman central filtration 
system, costs were greatly reduced compared to previous meth- 
ods. The total savings more than paid for the equipment and 
installation through these advantages: 


© 43.4% saving in grinding wheels © 40% increase in production custom designed for your needs 
and diamonds. quality resulting from reduced 

® 21.6% saving in system and actual downtime for wheel grinding 
production labor. change dressings. 


INDUSTRIAL FILTRATION DIVISION 
© 32.5% savings in scrap (resulting © Equipment paid for itself in a little 


from improved production). over six months. lJ § HOFFMAN MACHINERY CORP. 


In projecting a new plant employing a second Hoffman central 103 FOURTH AVENUE, NEW YORK 3, N. Y. 
filtration system, the manufacturer estimated that 3 additional 


grinders could be eliminated with a saving far greater than the 
original cost of the equipment. 

For comparable savings in your plant, why not have Hoffman 
engineers analyze your filtration requirements, without obliga- 
tion or cost. 


Write for an analysis, or free Bulletin FB 100. 


304 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-304 The Tool Engineer 





ANOTHER ASTE “FIRST” 


—a sharp new tool 
for getting the facts fast ! 


It's ASTE’s newest reference book and the 
FIRST authoritative practical treatment on 
modern practice in the process planning. tool 
design, equipment, and operations involved 
in producing structural parts from metal 


powders. 


The book’s scope and content were deter- 
mined by a careful survey and analysis of the 
needs of ASTE members. You will find it a 
253-page comprehensive volume packed with 
professionally accurate and technically use- 


ful information—a sure stimulator of ideas! 


Compiled to exacting ASTE Standards. the 
potentials and techniques of the metal pow- 
der process are thoroughly explored and 


explained in this volume. 


Bound in the same serviceable binding as 
THE TOOL ENGINEERS HANDBOOK and 
DIE DESIGN HANDBOOK. 

Reviewed by Authorities in the Fields of: 


e RESEARCH 


a , ASTE MEMBER PRICE — $6.00 each 
e MANUFACTURING { NON-MEMBER PRICE _ $7.50 each 


e CONSULTING ENGINEERING 
e METALLURGY 


: 
FILLS THE NEED FOR FACTUAL DATA BY: 


PRODUCT DESIGNERS —to produce designs that can be practically and 
economically produced. 
\ REFERENCE manual...an IDEA stimu- process PLANNERS —to know the conditions that favor selection of 


. . ' ° the metal powder process as against competitive processes. 
P ) » S() y > ) . , : 
lator . . . a COMPARI N guide y TOOL DESIGNERS who will find new tool design criteria that must 


GEORGE H. DeGROAT. Associate Editor, be followed 
ALL TOOL ENGINEERS —to show what is needed in equipment, plant. 


and personnel. 


FN FILL OUT AND MAIL TODAY 


@STE Please send ‘TOOLING FOR METAL POWDER PARTS” to the address below 
y) 


Payment enclosed in the amount of $ Orders shipped to Canada 
will enter the country duty and tax free. Remittance may be made in Canadian funds 
at the same prices. Shipments to other countries are subject to import regulations 


{merican Machinist. 


Nome 


AMERICAN SOCTETY | sstves rie" wit 


Street Address 


on taal T City Zone State 
+f T0 ()] } N (; | \ E | KS Remittance payable to the Society must accompany order. Do not send currency. Mail this 
re 4 


order coupon or a facsimile to: American Society of Tool Engineers, Dept. 3, 10700 Puritan 
Ave., Detroit 38, Mich 
10700 PURITAN AVENUE IMPORTANT 


DETROIT 38, MICHIGAN to the Society 


In order to obtain the special, member price of $6.00, orders must be sent 
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NEW TECHLINE DIVISION !IS 


TECHLINE BARREL FINISHING EQUIPMENT includes a complete 
line of single and multiple-compartment machines. Because 
of their exclusive “modular” design, they are unusually eco- 
nomical, and available in almost endless combinations of size 
and capacity to meet all production requirements. 





from WHEELABRATOR 


echliline: 


* TRADE MARK 


PRECISION FINISHING EQUIPMENT 


for both Barrel Finishing and Wet Blasting Processes 


The Tool Engineer 








Roy T. Romine, George H. Lieser, 


Chief Engineer 


Field Sales Manager 


PRECISION FINISHING SERVICE 


Lee D. Stevens, 
Director of Process 
Engineering and con- 
tract finishing services. 


TECHLINE WET BLASTING MACHINES add the new “modular” 
concept of design to the famous Wheelabrator Liquamatte 
features, achieving new standards of economy and perform- 


ance for wet blast precision cleaning and finishing. Standard 
units are available in a wide range of sizes and capacities. 





Now, users of precision finishing 
equipment, for the first time, have 
a selection of equipment for both 
important processes of close- 
tolerance mechanical finishing, 
the barrel and wet blast methods, 


from one dependable source. 


Through its new Techline Divi- 
sion, Wheelabrator Corporation 
offers a wide line of barrel 
finishing equipment, media and 
compounds, as well as the long- 
established Wheelabrator Liqua- 
matte line of wet blast equipment 


and Liquabrasives. 


Because Techline equipment and 
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services are not limited to just one 
process, its application engineers 
can be purely objective in recom- 
mending the one best combination 
of process and equipment for 


your precision finishing needs. 


Techline design engineers are 
specialists in precision finishing, 
with long experience in designing 
equipment and planning efficient 
processing operations. Their de- 
signs include many exclusive 
features that are far ahead of any 
similar machines now available. 
And Techline offers a complete 
range of media, compounds and 


abrasives, all carefully selected 


and accurately formulated to con- 
sistently produce the finish you 


specify. 


Techline’s modern research and 
testing facilities are at your serv- 
ice. Their application engineers 
will analyze your finishing prob- 
lem and process samples of your 
work, to determine the most effec- 
tive and economical combination 
of process, equipment and abra- 
sive for you to use. 


This service is available to you 
without charge or obligation. 


Write for full 


information on 


Techline application engineering 


services. 


Where precision finishing is a science 


2453 AVENUE V., VICKSBURG, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-9-307 





Why not measure cutting speeds 
in dollars saved? 


Higher machining speeds, preset and quick-change tooling 
offer you real cost-cutting opportunities 


If all your cutting tools were sud- 
denly less expensive, you could af- 
ford to increase machine speeds, 
couldn’t you? 

When you stop to examine the 
facts, by far the highest elements 
of tool cost are downtime for 
changing tools, in-the-machine ad- 
justments, and sharpening costs. 
Often, they are more than 10 
times the actual cost of cutting 
tools consumed. Now, Scully-Jones 
offers you a way to reduce these 
costs substantially so that it will 
pay you to increase cutting speeds, 
giving you maximum return on 
the investment that really counts 

your machine tools. 


Formula for 
determining least cost 


‘“‘“Optimation” is the popular name 
for the technique of obtaining 
least cost per piece (not lower tool 
cost) and it’s easy to put to work 
on your large automatics. In 
plants where it is being used, cut- 
and-try scrap has been reduced, 
machine speeds have been in- 
creased, and productive machine 
time has been extended —all for a 
minimum investment in tooling 
To make it work, you need: 

1. Preset, quick-change tools 

2. Programmed tool changes 
You can get the equipment to 
meet both requirements, plus the 
experience needed to apply it from 
Scully-Jones. 

To start, we help you figure op- 
timum feeds and speeds for the 














Fig. 1—Scully-Jones “Toolitrol” board is the 
complete way to put a tool control system to 
work. Counters keep track of parts produced 
by each work station. Preset tools are stored 
in the board, ready to insert in the machine 
with no cut-and-try adjustments. 


tools that limit the machine cycle. 
They are based on minimum-cost 
tool life. You don’t have to worry 
if tool changes are needed more 
often because your machine is be- 
ing operated at maximumefficiency 
and besides, tool change time is 
only a matter of seconds per tool. 
For example, 9 tools on a 6-spindle 


308 FOR FURTHER 


Fig. 2—Standard “Optimation” preset and quick-change holding tools ore available for large 
automatics, designed for front or back removal from tool slides. Tooling makes every operator as 


proficient as the most experienced setup man. 


Conomatic were changed in 5 
minutes and 40 seconds compared 
to 42 minutes and 35 seconds with 
conventional toolholders. 


Easy way to set 
efficiency standards 


An important part of the ‘“‘optima- 
tion’’ story is the fact that tools 
are preset outside the machine 
while the machine is producing with 
another set of tools. Operators who 
are on incentive like it. Cut-and- 
try methods are eliminated, and 
you get the same high efficiency 
from every operator in your shop. 

But even more important, the 
outstanding accuracy made pos- 
sible by using presetting tools and 
fixtures means your cut-and-try 
scrap loss will be minimized. From 
the first cut after a tool change, 
you are producing parts to re- 
quired specifications. 


Control wear below 
breakdown point 
Everyone recognizes that tool wear 
is accelerated after a certain num- 
ber of pieces is produced. You can 
guard against excessive dulling 
of tools and off-limit parts by us- 
ing ““Toolitrol’’ boards equipped 
withScully-Jones impulse counters. 
These boards are a storage center 
for replacement tools, with a work- 
table for presetting. And the count- 
ers give you a true picture of the 
number of parts produced by each 


INFORMATION, USE READER SERVICE CARD; INDICATE A-9-308 


tool. Replacement in time not 
only reduces scrap but guarantees 
more resharpenings per tool, plus 
lower sharpening costs. 

You can’t meet today’s competi- 
tive costs with yesterday’s think- 
ing or tools. Higher cost machines 
and higher labor rates make it 
mandatory to minimize nonpro- 
ductive machine time and keep 
machines producing at a more effi- 
cient rate. 


Want more information? 
Free literature describes how ‘‘op- 
timation” is applied, typical re- 
sults that have been achieved, and 
forms for analyzing minimum cost 
tool life. Write to: Scully-Jones 
and Company, 1915 South Rock- 
well Street, Chicago 8, Illinois. 


Fig. 3—"Optimation” quick-change chuck with 
preset adapiers. Tools are preset outside the 
machine by turning the knurled nut on the 
odapter, using a height-setting tool. 
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IAL THE SET-UP 
PUSH THE BUTTON 
YOU’RE IN PRODUCTION! 
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Seneca Falls 
Model Q Tracer Lathe 


with Chip Guards Removed 7 Ry 


ALL THE ADVANTAGES OF TAPE CONTROL 
WITHOUT THE COMPLICATIONS AND LIMITATIONS 


@ In this new system of machine management @ The system operates automatically on the in- 
all roughing dimensions may be preset on mi- formation set up on the “pass control”’ dials. 
crometer dials in three settings for each pass: 

a ee een pr ota ~— — and rough 
ii sla iil oi walt and finish trace can be used. 


3rd —Dial diameter setting. The system automatically switches from fixed 


@ Provision may be made for as many as ten diameter to template control. 


passes across the work. 


: Automatic machine cycle controlled from a 
Phone, wire or write for full inale " ina” b 
information on this sensa- single "starting utton. 


tional Seneca Falls Dial ; 
ENECA Type, Multiple Pass Machine The system can be applied to any machine or 


Management System. automation sequence. 
ALLS 
MA: HINE 


a Echn E059 20) mit selgmee SENECA FALLS MACHINE CO. 


SENECA FALLS, NEW YOrR K 


mation and Electronics 





ROY T. HURLEY 


“More than 11,000 of our 19.000 employees 


are now buying U.S 


“We are delighted to see the steady increase in the 
number of our people who are buying U.S. Savings 
Bonds through the payroll plan. More than 59% of our 
employees are now enrolled. 


“To enjoy the benefits of peace and freedom, we must 
provide for our own personal financial security and, at 
the same time, create the power for peace through sup- 
port of an adequate defense program. Systematic sav- 
ings can gh the Savings Bond program will keep us 
ahead of any potential aggressor and he ‘Ip insure the 


soundness of an economic system which encourages and 





@ aT ey 


5. Savings Bonds Regularly” 


permits each of us to look forward to a bright, secure 
future.” ROY T. HURLEY, Chairman and President, 
Curtiss-Wright Corporation 
Today there are more Payroll savers than ever before 
in peacetime. If employee participation in your Payroll 
Savings Plan is less than 50°% . or if your employees 
now do not have the opportunity to build for their 
future through the systematic purchase of U.S. Savings 
Bonds, give your State Director an opportunity to help 
Look him up in your phone book. Or write: Savings 
Bonds Division, U.S. Treasury Dept., Washington, D.C, 


American Society of Tool Engineers 
10700 Puritan Avenue 


Detroit 38, Michigan 
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BEARINGS 
wae Meet...and Beat 


*RUGGED, ROLLER TYPE 


Plunger Guide SOLID OUTER RACE 

Roller for Hay 

nolan *DEEP, CONTINUOUS, UN- ugn 
BROKEN BALL GROOVES 

«SOLID 

INNER 

RACE 


HEAVY DUTY, COMPOSI- 
TION COMPRESSION SEAL 





*FULL COMPLEMENT OF BALLS 








FIELD TESTED AND PERFORMANCE PROVED 
in a wide variety of tough applications... 
NICE now offers Product Designers the new and 
different UNIBAL® Ball Bearing. UNIBAL design 
and manufacturing methods (patent applied 
for), produce bearings of exceptional durability 
and strength. They feature solid inner and outer 
raceways with deep, unbroken ball grooves... 
there are no split races or loading slots, yet 
there is a full complement of balls. 


No. 6035-H—Cam 
Roller Operating 
Circuit Breaker on 
Accounting, Calculat- 
: ing and Tabulating 
NICE bearing No. 7252-H illustrates the rug- Machines. 

gedness of the UNIBAL construction. The UNIBAL 
features of this plunger guide roller enable it to 
perform well under adverse conditions of heavy 
impact loading and a unique new composition 
seal design (patent applied for) effectively re- - } KCONTINUOUS UN- 
tains lubrication and excludes dust, dirt and : BROKEN BALL 


“A : —= GROOVES 
moisture NICE No. 6035-H ball bearing is a S 


NICE ball bearings in this UNIBAL design are small, but vital component. Its small *FULL COMPLEMENT 
available in a wide range of sizes and types, size belies its ruggedness and dura- OF BALLS 
with such features as extended races, snap bility under tough operating con- 


. ‘ ie -_ * ! TER RACE 
rings, seals and shields. Your Inquiries are ditions... another example of UNIBAL wy, pg beta INNER 
RACE 





























Invited. superiority. 


MNOS Faroe 











“NICE BALL B FIT: COMPANY 
NICETOWN PHILADELPHIA: PENNSYLVANIA 
Nib ile), Belmar lil icmee) ise) es asle), | 
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ASTE COLLECTED PAPERS, 1958 


Mail Your Order Today 


ASTE COLLECTED PAPERS, VOL. 58, BOOK II will be ready for distribution on October | 
presented at the 26th Semiannual Convention of the American Society of Tool Engineers in Los Angeles 


October 3, 1958 


This set embraces papers to be 
California, September 29— 


1958 


The set includes all papers for which manuscripts were received in time for preprinting.. A complete list of the individual papers scheduled 


to be presented is given below 


Title 


Honeycomb Sandwich Fixtures at 2000°F 
Construction for Multi-Curved Parts 
The What, Where and How of Compatibility in 
Numerical Control 
The Three R’s of the Systems Builder 
Automatic Production Thru Electronics 
Tooling for Semiconductors 
Grinding Techniques for Advanced Materiais 
New Milling Techniques 
Non-Mechanical Machining Methods 
for New Metals 
Cutting Fluids ° 
Machining of Metals for Advanced 
Aircraft and Missiles 
Industrial Filtration in the Metalworking Industry 
Machining of High Tensile Materials 
Performance Characteristics of Ceramic Tools 
in Turning and Milling 
Coated Abrasive Machining 
Tooling for Chemical Milling 
Chemical Milling—Key to Space Age Design 
Welding Tooling for Missiles 
Title to be Announced 
Tooling for Welded Aircraft and 
Missile Pressure Vessels 
Ultrasonic Welding Techniques 
Forecasting and Estimating of Tooling 
for Airframe and Missiles 
Tool Planning for Modern Missiles 
Design for Producibility 
Tooling the Atlas ‘ i 
Tooling the Snark is an Inside Job 
Special Tooling Requirements for Molding High 
Temperature Resistant Plastic Reinforced 
Materials 


Collected Papers, Department 9 
American Society of Tool Engineers 
10700 Puritan Avenue 
Detroit 38, Michigan 
Please send postpaid 
COLLECTED PAPERS, VOL. 58, BOOK I! 
/ MINIMUM OF 


PAPER COUPONS 
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ASTE members only moy 
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ASTE MEMBERS 


Please Print or Type 


City 
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CHAPTER NO. 


Title 


Tooling for Glass Fiber Laminates 

Recent Development in Use of Optics as an 
Engineering Tool 

Optical Tooling for General Industry 

Recent Progress in Cutting Tool Materials 

Tooling for Sculptured Structures 

A Theoretical Approach to the Solution of 
Machining Problems 

Advances in the Technique of Forming Metals 

New Stretch Forming Machinery 

Precision Cold Extrusion Technology for 

Metals 

Tube Bending; Plumbing-Art or Science? 


High Temperature 


Explosive Forming of Metals ! 
Problems to Routine—A Continuous Transition 
The Challenging Future of Power Spinning 
Floturn Process 
Hot Roll Spinning Titanium 
Precision Forgings: Solution or Delusion? 
Fabricating Techniques for 
High-Strength Superalloys 
Fabrication of Beryllium 
Fabrication of Refractory Metals 
Making of Aircraft Structures from Inconel X 
Egg-Crate” Sampling as an Aid to 
Production Engineering 
Gage and Tolerance Control Between 
Prime and Subcontractors 
Management Meets a Challenge—Bridging the 
Gap Between Theory and Manufacturing 
Closed-Circuit TV as a Tool 
Tooling Electronics for the Vacuum of Space 
Tools for the Tool Engineer 
New Frontiers in Engineering Education 


Tool Engineering for the Space Age 


the following as checked: 


DEDUCT 50% 


NONMEMBER 


FULL PAYMENT OR COMPANY PURCHASE ORDER MUST ACCOMPANY ALL ORDERS 





Answers to 
Hundreds of 
Bending or 
Cutting 
Problems 


, st 
wantat oF PROS - 


You can solve problems quickly with “A 
MANUAL OF PROCESSES for the Cold Bend- 
ing of Metals and Abrasive Cut-Machining of 
Metals.” 200 pages, 148 pictures. 


You'll find clear, concise answers to: Why do 
bends wrinkle? Why do some bends break? What 
makes burrs in abrasive cutting? Why do abrasive 
wheels break at times? Which wheel is the right 
wheel? How fast can steel be cut? And hundreds 
of other shop questions. 


Don’t be a “head scratcher.” Have the answers 
at your fingertips. 


Only $3.00 (plus 30c postage). 
You save postage by sending cash with order. 
ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Chicago 13, IlMnois 
USE READER SERVICE CARD; INDICATE A-9-314-1 
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In tapping and reaming, the Ziegler 
Fioating Holder greatly reduces set- 
up time because it automatically 
compensates for inaccuracies in 
spindle alignment up to 1/32” radi- 
us or 1/16* diameter. 


It also aids materially in re 
ducing spoilage losses, turn- 
ing out work to the finest of 
tolerances even when the 
work is not in perfect align- 
ment with the spindle. 

The Ziegler Holder always 
floats freely, without friction 
or cramping even under the 
severest tool-driving strains, 
taking any and all end 
thrusts. Try it and see how 
much superior it is to any 
holder that you have ever 
used 


Types to fit any machine 
= for tapping or ream- 


PROMPT DELIVERY 
Write for Catalog 


W.M. ZIEGLER 001 co 


roller drive floating tool-holders 
13566 Auburn * Detroit 23, Michigan 











World Famous 
METALWORKING TOOLS 


Drills milling cutters ... tops... etc 


WOODWORKING TOOLS 


ougers ... chisels .. . saws. . . efe. 


WORKSHOP TOOLS and AIDS 


spanners .. . vices . . . pincers. . 
tools .. . tool boxes 


+ measuring 


Exported by 
\ varimex 


Warsaw 
Poland 


VARIMEX 


P| T For information contact: 


Z| Commercial Counsellor, Polish Embassy 
2125 Leroy Place, N.W., Washington, D. C 


USE READER SERVICE CARD; INDICATE A-9-314-2 
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CUT PRODUCTION COSTS 50% 


TWO SPEED VISES HANDLE 
DIFFERENT JOBS AT THE 
SAME TIME. 


EVERYWHERE 





a a Save 50% on tooling costs with 
e 1g ¥ simple, inexpensive jigs in a SPEED 

iy Sr VISE. Double your drilling capacity! 

——" The cost of the SPEED VISE is 

NEW LARGER MODELS very low. 

PROVIDE SAME SPEED VISE 


ECONOMY FOR WORK ON 
HEAVIER MACHINES. 


F Fa 4 = a . oo »@ 
-- Eel ala ‘a 


— Eeseese kh O 


CARDINAL MACHINE CO. 
1819 DANA ST. + GLENDALE, CALIF. -SPEEP Hor 


USE READER SERVICE CARD; INDICATE A-9-314-4 


SEND FOR OUR NEW CATALOG 
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tooling men recommend... haaia’ 
CARR-LANE o*” STEEL BLUE 


on = 2s. v = = = 
p = Stens Leases ‘ Popular package is 
. i. . 1G 8-oz. can fitted with 

— ° t ° = = J Bakelite cap holding 


a soft-hair brush for a 
ve | plying right at ho 
v “ ~ a metal surface ready for 
So : t layout in a few minutes 
ww , The dark blue background 


— > iS + makes the scribed lines 
Accuracy : Hardened and Paw. -_ : : show up in sharp relief, 
Hy J { } ' prevents metal glare. In- 
and J = ii ground to \ \ > : ; creases efficiency and 
Quality Pe : \. within +.0005 oe accuracy. 
that x ? = 
\-5 ie L = 
can't be ie | A THE DYKEM COMPANY & 


produced . .¢ a ~\ . : ee North 11th St. .s St. Louis 6, Me. 
by your \ = a = 


= rE Stee Bt, Write for sample 


on company letterheod 


shop at 
our price 





Dein thea: 20 erates ih slihen i USHINGS YOU GET QUALITY... 


Three sizes to each group —, PRECISION ... AND FAST DELIVERY! 
* Size range from .250 to 2.000 Lak \ 


a ’ A , Send me your FREE drill bushing SELECTOR. 


° ‘ j a 
Write or wire | 


4 Firm N 
for Catalog today. ; ps ae : ; : = 
ress 


Manufacturing Co. ey Cin __sate 


4200 Krause Crt. Saint Louis 19, Missouri ACME INDUSTRIAL ¢ oO. 


Visit us in Booth 407 ot the ME 208 North Laflin St. . Chicago 7, Ill. 
Western Tool Show in Los Angeles. 
USE READER SERVICE CARD; INDICATE A-9-317-1 USE READER 
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SPECTACULAR! 


(users say) 


ENCO 


ADJUSTABLE TENSION 


MASTER PUSHERS 


Spectacular results are reported by users of Benco Adjustable 
Tension Master Pushers. For example, machines running twenty- 


four hours a day, for months . . . turning out millions of pieces 
with no feeding problems. 


Regardless of the type of material you are using — bar stock 
or tubing — the simple yet unique method of adjusting and 


maintaining accurate tension enables you to do better work at 
lower cost. 


Equipped with our Solid Carbide Pusher Pads, this pusher 
becomes a permanent tool — trouble-free beyond belief! 


Standard bronze, cast iron, Meehanite or steel pads may also 
be used with Benco Adjustable Tension Master Pushers. 


¢ . ; Patent No. 2,833,545 
Benco Adjustable Tension Master Pushers quickly pay for 

themselves out of production savings! Try a set now and con- 

vince yourself! Write for prices and descriptive literature. 


BENC COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-318 The Tool Engineer 











@ New Micro Spindles are as small as 3/4” dia. 


...Precision Bore holes as small as 1/16” 








€) Small conventional 
spindles can be used 


For Precision Boring of Small Components 


New Ex-Cell-O Machines designed for 
production boring, turning, grooving, 
recessing, facing, counterboring and 
chamfering of instruments, missile parts, 
other precision applications. 


These two new Ex-Cell-O machines put precision boring 
of aircraft, missile and automotive parts, instruments 
and other exacting components on a low-unit-cost 
production basis. 


Precision-built midget spindles permit close center- 
distance boring and facing. Multiple holes as small as 
Ve-inch can be bored with remarkable accuracy; and 
for maximum versatility, small conventional Ex-Cell-O 
Precision Spindles can also be used when required. 


Compact Style 711 (single-end) and Style 712 (double- 


end) Precision Boring Machines have hardened and 
ground ways, pushbutton control, pneumatic-hydraulic 
table and feed control. 


Optional equipment includes a mist coolant system and 
cross slide attachment for grooving, feed facing or 
indexing. 


See your local Ex-Cell-O Representative or write direct. 


EX:CELL-O 


CORPORATION 
DETROIT 32, MICHIGAN Diutsion 
MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING AND BORING SPINDLES 
CUTTING TOOLS © TORQUE ACTUATORS © RAILROAD PINS AND BUSHINGS e DRILL JIG 
BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS e DAIRY EQUIPMENT 





SHE RIDES ON AIR for less because of 


Verson TRANSMAT FORMING 


In the battle to give the consumer as much for his 


leading manufacturers have found Verson 


money as possible 

Transmat Forming to be a major weapon. Whether you 
make automotive air suspension reservoirs such as are pro- 
refrigerator trays or 


press shown below or 
te the 


stamping in quantity. investig 
ves of Verson Transmat Forming. Do 


duced on the 
door tracks or any 
cost cutting advant 


it, today: write or phone. 


VERSON ALLSTEEL PRESS CO. 
Chicago 19, Illir 
Dallas, Texa 


9336 S: Kenwood Ave 
8300 S. Central Expressway 
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